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SPECIFICATIONS 


RECEIVER SECTION 


oeevvrevrreeeeee 


Frequency Coverage...... 


Receiving Mode... . 2. cece eee cece ere ee 
Sensitivity, ... 0 cece eee eee ee et ee eee 
Selectivity, 2... eee ee eee Bee See we. 
Intermediate Frequency (IF),.....--.-e-e00-% 
Image Rejection, .......-e cee ter revere 
IF Rejection,,.....-0++-2e+8% i tegincer 
Antenna Input Impedance,.......-.-. Par ere 
Receiver Audio Response,...... 5a eats xe tes na is 
Receiver Audio Power Output,........-2- 


External Speaker Impedance,............ 


TRANSMITTER SECTION 


Frequency Coverage, ..... 000 eee ee eeee 
Transmitting Mode,,......c+e2eee8 See 
Frequency Stability... 1... ce ce ee ce eee 
RF Power Input... ..c eee eevee rr ereee 
Gitpub Inipeaance, Ble nea gh sh cue cd ead ee ees oye 
Transmitter Audio Response...........++ ot 
Microphone,..... at lane Pbarig eG Sag a wl ea syne 
Unwanted Sideband Suppression, .... ...22.- 


Carrier Suppression. .......ec00eeeeeee% 


3.8 to 4 megacycles, 

Lower sideband, 

1 microvolt of input signal will provide at 
least a 15 db signal plus noise to noise ratio, 
2.7 kilocyeles at 6 db, 

6 kilocycles at 50 db. 

2.305 megacycles, 

100 db, 

50 db. 

50 2, unbalanced, 

400 to 3000 eps, 

1 watt, 


8 Q impedance, 


3.8 to 4 megacycles, 

Lower sideband, 

Drift less than 200 cps per hour after warmup, 
200 watts P.E.P. 

50 2, unbalanced, 

400 to 3100 cps. 


High impedance crystal, ceramic, or dynamic 


410 millivolts minimum outout). 


\AV dddassay Vern as. Sens OU ye 


45 db minimum 


cps modulation, 


below peak output with 1000 


45 db minimum below peak output, 


jp ee Ae Sete 


CONTROLS 


Front Panel, 


Circuit Board, , 


Chassis Rear, ,. 


Ce  ) 


Crystal Calibrator (Accessory). . 


Tube Complement 


Cabinet Dimensions 


Net Weight,.... 


Shipping Weight, . 


VFO tune, 

FINAL TUNE. 

Meter switch, 

FUNCTION. 

S METER ADJ. 

RF GAIN. 

AF GAIN (with pull-out switch for accessory 
crystal calibrator). 

VOX DELAY. 

VOX. 


CARRIER NULL. 


MIC GAIN, 

TUNE LEVEL. 

FINAL BIAS. 

49 a tr Tann <z | DRA <=; | aan er 

12,6 V, 300 V 2900 V -150 V 

AG or Dc | Dc Bt DC B+ | DC Bias 

Filament | | | 

3.75 amp 260 may 100 ma oma 

Pe | caeast | 
3.75 amp -0- 65 ma 5 ma 
3 amp -0- | 2ma | -0- 

3 - 6EA8: Microphone amplifier and AF cathode 
follower - Transmitter IF amplifier and 
relay amplifier - RF amplifier andreceiver 
mixer, 


5 - 6AU6: VFO - VOX amplifier ~ IF ampli- 
fiers (2) « Transmitter mixer, 

1 - 6BE6: VFO cathode follower, 

1 - 12BY7: Transmitter driver. 

1 - 12AT7: Product detector and carrier oscil- 
lator. 

1 - 6EB8: AF amplifier and AF output, 

2 - 6GE5: Transmitter RF output 


6-1/4" high x 12.1/4" wide x 10" deep, Add 1" 
to height, width, and depth for gimbal bracket, 
knobs, and connecting plugs. 

12 lbs. 


15 lbs, 


Dawa A 
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Equipment Used To Prepare 


Equipment Used To Check And Calibrate. .... 


Heath IM-11 VTVM with 309-C RF Probe, 

Heath HO-10 Monitorscope. 

Heath IG-72 Audio Generator, 

Heath IM-12 Distortion Meter. 

Heath HN-31 Cantenna, 

Panoramic Radio Products, Inc, '"Panalyzer," 
Model SB-12A. 

General Radio Co,, Signal Generator, Model 
1001-A, 

Tektronix Oscilloscope, Model 515A. 

Esterline Chart Recorder, Model AW. 

Boonton RF Voitmeter, Modei 91-CA. 


VTVM and RF Probe. 

Frequency standard, 

Crystal calibrated receiver, covering the 80- 
meter band, or an accurate broadcast receiver. 


r 
specifications at 


any time without incurring any obligation to 
incorporate new features in instruments pre- 
viously sold. 


INTRODUCTION 


NOTE: An Amateur Radio License that provides 
General Class privileges is required to operate 
this Transceiver on the air. 


The Heathkit Model HW-12 Amateur Transceiver 
is an 80-meter SSB (singie-sideband) trans- 
mitter and receiver designed for both mobile 
and fixed station use, 


The receiver and transmitter are i 
gether with the continuously running VFO 
insure that both sections operate at the s 
frequency. The low frequency VFO is tempera- 


ture compensated to provide stable operat 


Provisions have been made fo 
talk) operation, A VOX 


ee? tae 


mitter) circuit is designe 


Other features include ALC (automatic level con- 
trol) to prevent the transmitter from overload- 
ing, and AVC (automatic volume control) to main- 

a ee es aeemee A ween nano 


tain constant receiver output over a wide range 
P £ 


of input signal strength, 


An accessory socket is wired into the circuit 
for the Heathkit Model HRA-10-1 Crystal Cali- 


brator to provide accurate frequency checks at 
100 ke intervals, A connection on the rear of the 
Transceiver for switching an external relay 
a linear amplifier. Power for the Transceiver 
ean be obtained from the Heathkit Model HP-13 
(12 VDC) or Model HP-23 (120 VAC) Power 
Supply, Equivalent power supplies can be used, 
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GENERAL CIRCUIT DESCRIPTION 


This brief circuit description is intended onlyto 
familiarize you with the Transceiver, We suggest 
that you read this information before proceeding 
with assembly. A more detailed circuit de- 
scription can be found on Page 57. Youmay want 
to study the detailed circuit description as time 


allows after assembly is completed, 


When reading this circuit description, it maybe 
helpful to follow the circuit on the Block Dia- 
gram. Inthe Block Diagram, the receiver stages 


are located across the top, 


bug ane Shin 


the aL ansmitter 


Stages across the bottom, and stages common 


to both the receiver and transmitter are located 


through the center. 


TRANSMITTER OPERATION 


There are two ways to actuate the Transceiver 
relay to change from receive to transmit oper- 
ation; first, by the PTT (push-to-talk) method 
where a pushbutton switch in the microphone is 
used to close the relay circuit; or second, by the 
VOX (voice operated transmitter) method, 


In VOX operation, the voice sounds which are 
transformed into electrical impulses by the mi- 
crophone are amplified by microphone amplifier 
stage VIA. These signals go to VOX amplifier 
V10 and to AF (audio frequency) cathode follower 
VIB. These electrical impulses are amplified 
by the VOX amplifier and then by relay ampli- 
fier V2B to a level that will operate the relay, 
When the relay is switched to the transmit po- 
sition, it turns off certain tubes in the re- 
ceiver sections and turns on certain tubes in the 
transmitter sections, as indicated by the dashed 
lines on the Block Diagram, The tubes in both 
sections that are not switched by the relay 
remain in operation for both transmitting and 
receiving, 


With the transmitter switched on by either the 
PTT or VOX method, the amplified voice voltage 
from ViA is sent to AF cathode follower ViB, 
which properly matches the low impedance of the 
diode type balanced modulator, The balanced 
modulator mixes the voice frequencies with a 
signal from carrier oscillator stage V11B. Tie 
modulator uses these two signals to develop 
two new Signals; one is the sum of these two 


Signals, and the other is the difference between 


these two signals, With the modulator balanced, 
the carrier signai is cancelled out and the re- 
sulting output of the modulator is a "double 
sideband, suppressed carrier" signal at the 
carrier frequency (IF). 


The output of the modulator is fed through trans- - 
former Ti, which is tuned ito aid in balancing 
the modulator, From T1, the signals are ampli- 
fied by transmitter IF amplifier VZA, From V2A, 
the amplified signals go to the crystal filter, 
wehink, waren em AT wee ne ot ee oe 


which passes only the lower sideband signal and 
rejects the Uppee seidehand signal, oe lower 


sideahand sional erystal filter ae 


fied by IF amplifier V3, This s 


through IF transformer T2 to te nsmi ee mixer 
stage V4, In the mixer, the signal is combined 
with a gional from VEO ares hI aes maa nae 


Wit 2 Signa: irom VsrO (var iable fr equency 


oscillator) cathode follower stage V14, This 


mixing results in a single sidehand sienal at tha 


Bae ae eee SAL SAk OH ete MAO Dae tia AL Wad 


correct transmitter output frequency, 


The VFO signal is produced by tunable oscil- 
lator stage V13, The VFO signal from V13 goes 
to VFO cathode follower V14 for isolation, This 
signal is used in the mixer stages of both the 
receiver and transmitter, thus locking the trans- 
mitter and receiver to the same operating fre- 
quency, 


The signal from transmitter mixer stage V4 
is fed through receiver-transmitter bandpass 
coil L2, and then is amplified by RF driver V5. 
Output signal from the driver is applied through 
bandpass coil L3 to RF power amplifier tubes 
v6 and V7. Here the power level is greatly in- 
creased and then is fed to the antenna through a 
section of the relay, 


To obtain maximum transmitter output without 
overloading, a portion of the driver output sig- 
nal is ted back to preceding stages to adjust 
their gain automatically as needed, This is 
called ALC (automatic level control). 


RECEIVER OPERATION 


For receiving, the antenna is connected through 
the relay to receive-transmit bandpass coil L3, 
From coil L3, the signal is applied io RF am- 
plifier stage V8A. From V8A, the signal passes 


through receive-transmit bandpass coil L2 to re- 
ceiver mixer stage V8B. In V8B, the incoming 
signal is mixed with the VFO signal from V14 
to produce the IF signal, The IF signal from V8B 
passes through the crystalfilter, receive-trans- 
mit IF amplifier V3, and then to receiver IF 
amplifier V9. The crystal filter passes only the 
IF signal and rejects all others. 


Amplified signal from V9 is fed through IF 
transformer T3 to product detector V11A. In 
the product detector, the incoming signal is mixed 
with a signal from the carrier oscillator topro- 
duce an output signal that contains only the re- 
ceived voice frequencies, 


The voice frequency signal is amplified by AF 
amplifier V12B. A portion of this amplified sig- 
nal is used to obtain a control voltage which is 


re 


fed back to some of the preceding stages to main- 
tain the volume at a constant level over a wide 
range of received signal strength. This is called 
AVC (automatic volume control), Finally, the 
voice signal is amplified by AF output amplifier 
V12A and is then applied to the speaker output 
of the Transceiver, 


To keep the speaker output from tripping the 
transmitter VOX stages, aportion of the receiver 
output signal is fed toan anti-trip circuit to keep 
the relay from switching to transmit operation, 


POWER SUPPLY 


Operating voltages for the Transceiver are ob- 
tained from a separate power supply. The volt- 
age and current values required are listed in the 
Specifications section of the manual. 


CONSTRUCTION NOTES 


This manual is supplied to assist you in every 
way to complete your kit with the least possible 
chance for error, The arrangement shown is 
the result of extensive experimentation and 
trial, If followed carefully, the result will be 
highly stable and dependable performance, We 
suggest that you retain the manual in your 
files for future reference, both in the use of 
the equipment and for its maintenance, 


UNPACK THE KIT CAREFULLY AND CHECK 
EACH PART AGAINST THE PARTS LIST. In so 
doing, you will become acquainted with the 
parts, Refer to the information on the inside 
covers of the manual to help you identify 
the components, If some shortage or parts 
damage is found in checking the Parts List, 
please read the Replacements section and sup- 
piy the information calied for therein, inciude 
all inspection slips in your letter to us, 


Resistors generally have a tolerance rating of 
10% unless otherwise stated in the Parts List, 
Tolerances on capacitors are generally even 
greater, Limits of +100% and -20% are common 
for electrolytic capacitors, 


We suggest that you do the following before work 
is started: 


1. Lay out all parts so that they are readily 
available. 

2. Provide yourself with good quality tools. 
Basic tool requirements consist of a screw- 
driver with a 1/4'' blade; a small screw- 
driver with a 1/8" blade; long-nose pliers; 
wire cutters, preferably separate diagonal 
cutters; wire strippers or a penknife for 
stripping insulation from wires; asoldering 
iron and rosin core soider. A set of nut 
drivers and a nut starter, while not neces- 
sary, will aid extensively in construction of 
the kit, 


Qji-1 1 


Most kit builders find it helpful to separate the 
various parts into convenient categories. Muffin 
tins or molded egg cartons make convenient 
trays for small parts. Resistors and capac- 
itors may be placed with their lead ends in- 
serted in the edge of a piece of corrugated 
cardboard until they are needed. Values can 
be written on the cardboard next to each 
component. The illustration shows one method 
that may be used, 


PARTS LIST 


The numbers in the parentheses in the Parts 


atoawnn leazernA ty than 


mhavea an the Pa 


T 
List a,c ACYyCU LY LILO numoers VIL WLS 4 rts 


Pictorial to aid in parts identification, 


PART PARTS 
No. Per Kit 


DESCRIPTION 


Resistors 

47 Q 1/2 watt 
i (yellow-violet-black) 
100 2 1/2 watt 
(brown-black-brown) 
150 Q 1/2 watt 
i (brown-green-brown) 


1-45 6/2202 1/2 watt 

,  (red-red-brown) 
1-4 1 y 330 2 1/2 watt 

_  (orange-orange-brown) 
1-9 9 V 1000 2 1/2 watt 

, (brown-black-red) 
1-14 2 Y 3300 2 1/2 watt 

, (orange-orange-red) 
1-16 6 4700 2 1/2 watt 


(yellow-violet-red) 
6800 0&2 1/2 watt 

y (blue-gray-red) 

Y 10KQ21/2 watt 
(brown-black-orange) 


a 
{ 
iS) 
Q 
=] 
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PART PARTS 
Per Kit 


1-38 


1-70 
(2) 3B-2 
(3) 1B-21 


1B-22 


DESCRIPTION 


22 KQ 1/2 watt 
(red-red- orange) 
47 KQ 1/2 watt 
, (yellow-violet-orange) 
Y 100 KQ 1/2 watt 
/ (brown-black-yellow) 
VY 220 KQ. 1/2 watt 

/ (ved-red-yellow) 
1 megohm 1/2 watt 
/ (brown-black-green) 
3.3 megohm 1/2 watt 
(orange-orange-green) 
1 V 22 megohm 1/2 watt 

(red-red-blue) 

lv .33 & 2 watt 

/ (orange-orange-silver-gold) 
1V¥ 20 2 watt 

i (red-black-black) 
Z V 1Z K&2 Z watt 
(brown-red-orange) 
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== HEATHEIT 


PART PARTS DESCRIPTION PART PARTS DESCRIPTION 
No, Per Kit No Per Kit 
Capacitors / 
(4) 20-36 2V 22 wut mica 51-55 Audio output transformer 
(5) 20-96 av) 36 wut mica 52-25 1 iV, VFO coil 
20-102 2 4 100 wut mica 52-63 3 Jf 2.305 mec IF transformer 
20-112 2¢ 310 wut mica 
ae Pe > eo wat ee Diode-Crystals-Tubes- Lamps 
20-122 3¢ 1000 put mica kis 
ape ae ¥ i500; st ice. (21)56-M4_ 5 Crystal diode (red-green- 
6) 21-60 6Uj; 18 wut disc maple) °. 
eae «ey £47 ut dise (22)57-27  44/ _ Silicon diode 
21-49 y) it 68 ut disc 404-203 maeh Crystal set 
ae 8v, Pere an eae (23) 404 ie 27 Fit tal 
21-57 25 .005 fd 500 V disc : ee ee 
21-35 af 005 ae 1.6 KV dise 404-192 2v Filter crystal 
21-31 29\/, 102 fd disc 404-197 1“, Oscillator crystal 
oe arn fy sapere 
(7) 25-54 2 10 yfd tubular electrolytic a / € 
(8) 25-135 1 y 20 fd electrolytic ern y ee ae 
9) 27-26 ly .03 pfd Mylar* (polyester = 
2 gee ae ee 411-185 24  6GE5 tube 
27-34 tJ .2 pid Mylar*' 411-24 1. 12AT7 tube | 
27-20 2, 4 ufdMylar* 411-69 8961 af _ 12BY7 tube 
(10) 26-28 iv; 100 put variable (24) 412-1 2 vi 47 pilot lamp 
26-35 1/ 50 wuf variable (25)412-11 1 Neon lamp | 
iy 
Controls-Switches-Relay 
(11) 10-130 T/ iy 200 miniature control Hardware 
(12) 10-57 2V7¥/ 10KQtab-mount control 6)550-49 4 3 " 
(12) : A fi ie aris ‘ Le (26) 250-49 4yV 3-48 x 1/4" screw (in bag) | 
ariel Toe 2 tab-mount control (27) 250-213 26y¥ 4-40 x 5/16" screw 
RO-hat BME a ee a, ae Oe (28) 250-170 8\/ #6 sheet metai screw 
(19\ 1N_1 21 1 J CO aii (29) 250~ 56 17 Vv 6. 32 % 1/4" Screw | 
(13) 10-131 ly y 10 KQ control (30) 250-89 4 6-32 x 3/8" screw 
10So) AY a Seperate (31) 250-13 6Y 6-32x1" screw | 
aye aaa y mmc seen Mane (32) 250-16 iy 8-32 x 3/16" setscrew 
, pull switch (33) 250-83 8, #10 x 1/2"sheetmetal screw | 
(14) 60-2 1 Jf DPDT slide switch sO A\ ORM oY / 4n ao — mfsan A... 
63-330 1 ,; 4-position rotary with Calis aay pe ee 
hatte (35) 252-1 4V¥—- 3-48 nut (in bag) 
Peery pee (36) 252-15 20 4-40 nut 
9-3 Relay (37) 252-3 20 6-32 nut | 
(38) 252-39 1¥, 1/4" nut 
Coils-Chokes-Transformers (39) 252-7 5 / Control nut | 
(15)'40-509 1\f Crystal filter coil (40) 252-49 2 10-32 thumbnut 
40-510 1 { Power amplifier coil (41) 253-1 2¥, #6 fiber flat washer 
40-513 » 1» Driver plate coil (42) 253-2 2 / #6 fiber shoulder washer 
aoe. ce VS Diver end ot (43) 253-0 6 #8 flat metal washer 
1 - af U choke (AA) 952.20 11 1/4" flat washer 
bd , ~ Vea) ayvu we + Ve eae THM eey e 
(17)45-58 . 1 y 13 zh RF choke (45) 253-10 4. Control flat washer 
(18)45-3 vy  1¥, 1 mh RF choke (46) 254-7 ay #3 lockwasher (in bag) 
Osed, PY Pimmmmaie a 28H tka 


Prat 


| 
| 
* DuPont Registered Trademark | 
| 
| 
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HEATHEIT: 


PART PARTS 


DESCRIPTION 


No. Per Kit 

Hardware (cont'd 
(48) 254-1 27 a #6 lockwasher 
(49) 254-3 2\/ #10 lockwasher 
(50) 254-14 lv 1/4" lockwasher 
(51) 254-5 2v, Control lockwasher 
(52) 255-5 44 #6 x 3/4" spacer 
(53) 255-44 2; 10-32 shoulder spacer 
(54) 259-1 5 V/ #6 solder lug 
(55) 259-10 4 Controi solider lug 
(56) 259-20 45v/ Solder terminal 
(57) 260-7 i uF Transformer mounting clip 
(58) 435-1 1 Octal socket ring 


Cable Assembly-Shielded Cable-Wire Sleeving (67)204-M564 2 we 
(68) 204-M453 1 


134-83 i ,, Cable assembly 


343-7 1 7 Single-conductor shielded 
Canle 
347-3 1 ,:  Double-conductor shielded 
cane 
344-1 i Hookup wire 
346-1 ly Sleeving 
Connectors-Sockets- Plugs 
(59) 432-38 i Vv , Male microphone connector 
(60) 432-39 1 a Female microphone con- 
. nector 
(61) 434.112 6 v, 7-pin tube socket 
434.79 6 W, 9-pin tube socket 
434.140 2 i 12.nin tube socket 
(62) 434-105 1 ¥ 8-pin tube socket 
(63) 434.4 2 wz, Octal socket 
(64)434-42 4 wv Phono socket 
434-44 2 v; Pilot lamp socket 
(65)438-25 4 «/ Phono plug 
438-6 1 v / Octal plug 


PART PARTS DESCRIPTION 
No, Per Kit 
Knobs “ 
462-106 1 Z, Small knob 
462-122 5 Vv Pointer knob 
462-189 1 ,f Large knob 
Metal Parts / 
90-265 17 Cabinet 
(66)100-M43. 1‘ Dial plate 

100-M442F929 

1 jf, Chassis 
100-M455 1 ¥ Front panel 


(69) 


Angle bracket 
/ Pilot lamp mounting 
bracket 
204-M576F 
1 / Gimbal bracket 


_— 


Rubber grommet 


Circuit board 


aan et elale 2. £5 24 
wiiai, CUGHELF TEECT 


Medium rubber feet 


Tares vy hh aw feet 
was Ec sue, IOC 


Meter 


t 
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Plastic dial 
Alignment tool 


vSolder 
vM anual 
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PROPER SOLDERING TECHNIQUES 


Only a small percentage of customers find it 
necessary to return equipment for factory 
service, By far the largest portion of mal- 
functions in this equipment are due to poor 


or improper soldering, 


If terminals are bright and clean andfree of wax, 
frayed insulation and other foreign substances, 
no difficulty will be experienced in soldering. 
Correctly soldered connections are essential if 
the performance engineered into a kit is to be 


fully realized, If you are a beginner with no 
experience in soldering, a half hour's practice 


with some odd lengths of wire may be a worth- 
while investment, 


For most wiring, a 25 to 100 watt iron or its 
equivalent in a soldering gun is very satisfactory. 
A lower wattage iron than this may not heat the 
connection enough to flow the solder smoothly. 
Keep the iron tip clean by wiping it from time 
to time with a cloth, 
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CHASSIS WIRING AND SOLDERING 6. Then place the solder and it will immediately 
flow over the ioint: use only enouch golder to | 
vw wh WAU passes Mw Wasa y Vases eS Uw 
1, All wire used is the type with colored in- thoroughly wet the junction, It is is usually not 
sulation (hookup wire). eb a eae ner des necessary to fill the entire hole in the 
of hookup wire, 1/4"' of insulation shouldbe terminal with solder, | 
removed from each end unless directed 
otherwise in the assembly step. 7. Remove the solder and then the iron from 


the completed joint, Use care not to move 

the leads until the solder is solidified, 

2. Leads on resistors, capacitors, andsimilar 
components are generally much longer than A poor or cold solder joint will usually look 
need be to make the required connections. crystalline and have a grainy texture, or the 

In these cases, the leads should be cut to solder will stand up in a blob and will not have 
proper length before the part is installed, adhered to the joint. Such joints should be a 

In general, the leads should be just long heated until the solder flows smoothly, In 
enough to reach their terminating points, some cases, it may be necessary to add aj 
little more solder to achieve a smooth, bright } 


3, Crimp or bend the wire around theterminal appearance. 


just enough to hold it in place until it is 
soldered, Do not knot or twist the wire [Rosi CORE SOLDER HAS BEEN SUPPLIED] | =e ane Aa EEE RIIPDCInD 
around, teste. WITH THIS KIT. THIS TYPE OF SOLDER 
, Pe . Me - MUST BE USED FOR ALL SOLDERING IN 
4, Position the work, if possible, so that gravity THIS KIT. ALL GUARANTEES ARE VOIDED 
will help to keep the solder where you want AND WE WILL NOT REPAIR OR SERVICE 


it, EQUIPMENT IN WHICH ACID CORE SOLDER 
OR PASTE FLUXES HAVE BEEN USED... IF 
5. Place a fiat side of the soidering iron tip ADDITIONAL SOLDER IS NEEDED, BE SURE 


against the joint to be soldered until it is TO PURCHASE ROSIN CORE (60:40 or 50:50 
heated sufficiently to melt the solder, TIN-LEAD CONTENT) RADIO TYPE SOLDER. 


~n 


Before attempting any work on the circuit 
board, read the following instructions carefully 
and study the Figures, It is only necessary to 
observe the following basic precautions to insure 
proper operation of the unit the first time it is 
turned on, 


Proper mounting of components on the board is 
essential for good performance, A good general 
rule to follow is that all components on the 
board should be mounted tightly to the board, 
unless instructions state otherwise, All leads 
should be kept as short as possible to mini- 
mize the effects of stray capacity in the wiring, 
Proper and improper methods of mounting are 
illustrated in the accompanying Figures, 


amin: can 


va ob iy SEND LEAD 
H CLOSE TO 
1 BODY 
4 


SPREAD. LEADS OF EACH COMPONENT 
TO KEEP THEM FROM FALLING OUT 
WHEN THE BOARD IS TURNED OVER 


NOTE: Exercise care not to damage resistors 
or capacitors when bending the leads as shown 


201 aris Ae wee Wal, 


pacitors will generally fit in place with no lead 
preparation other than determining that the 
leads are straight. Components with lugs nor- 
mally require no preparation unless the lugs 
appear to be bent, in which case they can be 
straightened with pliers. 
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The actual technique of soldering leads to a 
circuit board is quite simple, Position the tip 
of the soldering iron so that it firmly contacts 
both the circuit board foil and the wire or lug 


O{o 


opps Ss 
ONNECTION 


to be soldered, as shown, The iron should be 
held so that solder is not likely to flow to ad- 
jacent foil conductors or connections. The solder 
should immediately be placed between the iron 
and the joint to be soldered, Remove the length 
of solder as soon as its end begins to melt and 
flow onto the lead and foil, Hold the tip of the 
iron in place only until the solder begins to flow 
outward over the foil; then remove the iron 
quickly, 


Avoid overheating the connection, A soldering 
pencil or small iron (approximately 25 watts) 
is ideai for use in circuit board work, If only 
a high wattage iron or soldering gun is avail- 
able, precautions must be taken to avoid circuit 
board damage due to overheating and excess 
solder, 


SOLDER ON SOLDER ON LEAD WAS MOVED NO 
LEAD ONLY FOIL ONLY BEFORE SOLDER LEAD 
HARDENED 


IMPROPER SOLDER CONNECTIONS 


“SOLDER 
AND LEAD BRIDGES 


The use of excessive amount of solder will 
increase the possibility of bridging between foil 
conductors or plugging holes which are to be 
left open for wires which may be added later 
on. If solder is accidentally bridged across 
insulating areas between conductors, it can be 
cleaned off by heating the connection carefully 
and quickly wiping or brushing the solder away 
with a soft cloth or clean brush, Holes which 
become plugged can be cleared by heating the 
area immediately over the hole while gently 
pushing the lead of a resistor through the hole 
from the opposite side, and withdrawing the 
lead before the solder rehardens, Do not force 
the lead through; too much pressure before the 
solder has time to soften may separate the 
foil from the board. 


STEP-BY-STEP PROCEDURE 


The following instructions are presented in a 
logical step-by-step sequence to enable you to 
complete your kit with the least possible con- 
fusion, Be sure to read each step all the way 
through before beginning the specified operation, 
Also read several steps ahead of the actual step 
being performed. This will familiarize you with 
the relationship of the subsequent operations, 
When the step is completed, check it off in the 
space provided, This is particularly important 
as it may prevent errors or omissions, espe- 
cially if your work is interrupted. Some kit 
builders have also found it helpful to mark each 
wire and part in colored pencil on the Pictorial 
as it is added, 


1 FEhIeTRATIN 
The be Wa FR PA SE IONS 
The fold-out diagrams in this manual may be 


a i 
removed and attached to the wall above your 
+t Wy 


working arca; but because they are an integral 
part of the instructions, they should be returned 
to the manual after the kit is completed, 


eral, the illustrations in this manual 


> Mek lilies ations 4m Efi 


to the actual configuration of the 
however, in some instances the illustra~ 


. 
Lay sOWE VEL Ole 


clearly showing all of the parts. 


SOLDERING INFORMATION 


The abbreviation "NS" indicates that a con-. 
nection should not be soldered yet as other , 
wires will be added, When the last wire is | 
installed, the terminal should be soldered and | 
the abbreviation "S' is used to indicate this, Note | 
that a number will appear after each solder | 
instruction, This number indicates the number of | 
leads that are supposed to be connected to the 
terminai in point before it is soidered. For 
example, if the instruction reads, "Connect a 
wire to lug 1 (8-2),"' it will be understood that 
there will be two wires connected to the terminal 
at the time it is soldered, (Incases where a wire 
passes through a terminal or lug and then con- 
nects to another point, it will count astwo wires, 
one entering and one leaving the terminal.) 


GENERAL 


The steps directing the installation of resistors 


A nbs lan aay nae 


include color codes to help identify the parts, 


Also, if a part is identified by a letter=number 


tte 


A 2. 42 2 s/T4 ate 
GQeSipgiation (vi, Ci, etc ») on the Schematic, 1S 


designation will appear at the beginning of the 


ee mbna Sesh dn Te on 
assembly step Wwnicn directs its installation, 


Letter-number designations for parts mounted 


mina hhaamAe nan he foaimada hy chaaline 


on the circuit DOaTaS Cail of 1OUNG vy Cucumis 


the Circuit Board X-Ray Views at the rear of 


anes F 


the manual, 


| 
| 
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CIRCUIT BOARD ASSEMBLY 


Because the circuit board is quite large, it has 
been divided into small sections to simplify 
assembly, This will make it easier to identify 
the points on the circuit board that are referred 
to throughout the assembly instructions, The 
sections of the circuit board are similar to those 
of a road map; the sections are identified by 
numbers across the top and bottom, and letters 
down each side of the circuit board, The 
imaginary dividing lines (see Pictorial 1) run 
vertically and horizontally between the circuit 
board mounting holes, 


For instance, to locate connector 7 in section 
1B, you would first find section 1Bofthe circuit 
board and then iook for connector 7 in this 
section, Pictorial 1 shows the circuit board 
sections, 

NOTE: Before circuit board assembly is started, 
we suggest that you read Circuit Board Wiring 


wa Oe Taam a Daya 14 
ana poiager diy Ull rage ii, 


thn piven 3¢ an awd in funnt 
1€ cir CULL WUaALU Ab 12 ULI 


on it as shown in Pictorial 1, 


(.,) Referring to Detail 1A, install 7-pin tube 


sockets at locations v3, v4, vo, v10, v13, 


WVU eet in BY AU MeL 


and V14, Solder all 7 pins ‘of each socket. 


CAUTION: Be careful not to cover unused 


holes when sold no 
eeVaun SAWS So. OLae rin Se 


PLACE PINS INTO APPLY PRESSURE 
MOUNTING HOLES, MAKE EVENLY UNTIL ALL PINS 
SURE ALL HOOKS ARE SEATED SNAP INTO PLACE, 


IN HOLES BEFORE PRESSING. = 
ey (7 J 


PUSH | 


Detail 1A 


(A In a like manner, install 9-pin tube sockets 
at locations V1, V2, V5, V8, V11, and V12, 
Solder all 9 pins of each socket, 
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STEP-BY-STEP ASSEMBLY | 


UA Referring to Detail 1B, remove pins 5 and6 
from one of the 12-pin tube sockets, The pin 
numbers are molded onthe top and bottom of 
the socket, 


PUSH PIN OUT 


fi 
ats BEND DOWN 


y 
tt am - 
t 


( p Referring to Detail 1C, install the prepared 

socket at location V6, Align the keyway of the 

shen with the arrow printed on the circuit 
board, Solder all 10 pins. 


KEY WAY 


Detail 1¢ 


G) In a similar manner, remove pins 8 and 9 
from the other 12-pin tube socket, 


(J Install this socket at location V7. Solder all 
10 pins, 


hee ian mana ited 


4 


nai Sinn ne epee ben nib 


] 


( if ) Referring to Detail 1D, install the 8-pin 
tube socket at the Calibrator location. Align 
the keyway of the socket with the arrow 
printed on the circuit board and solder all 
8 pins. 


KEYWAY 
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Detail 1D 


/ (yf) .02 pid dise capacitor, 


START 


Ww 1-5/8" jumper. 


15 wh (#45-51) choke, See De- 
tail 2A for lead bending. 


U 


leads, 
i ‘BOARD SECTION iA FINISH 
PERFORM TIE STEPS 
PICTORIAL 2 ON PICTORIAL 3. 


NOTE: The circuit board can be supported on 
the chassis when installing and soldering com-_ 
ponents, This will keep the board level and make 
it easier to perform the following steps, Solder- — 
ing to the circuit board foil will be easier if you 
solder and clip off excess leads after every . 
six or eight components are installed, All re- 
sistors are 1/2 watt unless specified otherwise, 
Resistors will be called out by resistance value 
and color code only in the circuit board wiring ~ 
steps, 


NOTE: Use hookup wire for all jumper wires, 


Strip 1/2" insulation from each end ofthe wires, . 


Perform the steps on Pictorial 2. 


rg 

i 
{ 
* 

o 

Q 

2. 

> 


CONTINUE 


ae 


(,p .005 pid disc capacitor, NOTE: 
| Do not use the .005 upfd 1.6 KV 


eanacitors until they are called 


Capacitors until they are calle 


for specifically. 


3300 & (orange-orange-red). 


| (y | Check to see that all connections | 
are soldered,and cut off excess 


ovo eh trea etter Ee See RT erro esnips et ts 


. 


i 
q 
j 


at 


ot 


GC 22 megohm (red-red-blue). 


=| 


START __ Il 


220 2 [(q.220 @ (red-red-brown).—~*d brown). or ( 
A Rr 4 \ 


(H 1 megohm (brown-black- green). AX Wy Ve 


ange). See Detail 3A. Use sleev- 


ing, 


pee ee ee oe cae | 
| Kan KQ 2 watt (brown-red-or- 


1220 2 (red-red-brown). 


Ra eile et =e Se | 
( 36 wyf mica capacitor. at 
(J) Crystal diode. 


.4 ufd Mylar capacitor, 


CONTINUE 


.005 pid disc capacitor, 


3 pid Myiar capacitor, aN ti ym 18 put disc capacitor. 
[@l) 1 ufddise capacitor. Detail 3A Jed 4700 © (yellow-violet-red | 


20 K& (red-red-yellow). 


fpai KQ (yellow-violet-orange). | 


1 megohm (brown-black-green). 


JITARI 


ray; 360 ppt mica capacitor. Con- | 


(fA 2% KQ (red-red-orange). 


Hip * | leads, 


100 wuf mica capacitor, Con- 
~  mnect only one lead (S-i). 
(yf 100 Ka (brown-black- yellow). 


_ 02 pfd disc capacitor, 


330 & (orange-orange- brown). | |. 


| (#\ .005 utd disc capacitor, | 


Gi) .02 pid disc capacitor, 


tg ; | VY ,005 pfd disc capacitor. : 
| 7, .02 uid disc capacitor, Pa 
—,__avXv—XWwWwoe m= 


(£4 220 KO (red-red-yellow). 


+ . y | : 
a laf .02 wid disc capacitor, ¢ 
C/N 3300 @ (orange-orange-red). |: 


47 wut disc capacitor, 


(A 1000 2 (brown-black-red). 


100 K& (brown-black-yellow). 


() Check to see that all connections | 
are soldered, and cut off excess |§ 


BOARD SECTIONS 2A, BandC aa re 
TiINigit 
PICTORIAL 4 NOW PERFORM THE STEPS 


ON DICTORIAT, 5 


RAN a Ate 


eh 
a a Oe SO lero 


(9 = 9 el 
CONTINUE 


.02 wid disc capacitor. 


(/) /1000 & (brown-black-red). 


yf) 220 KQ (red-red-yellow). 
( 


¥ j- 


ellOW},. 


os 


.O2 pid disc capaciior, 


: : “fc 
(#) .005 fd dise capacitor, 
leads 


BOARD SECTIONS 3A and B FINISH THE STEPS 
PICTORIAL 5 ON PICTORIAL 6. 
CTADT CONTINUE 


IIAKI 
(a), 1 megohm (brown-black- green). 
(,P 220 2 (red-red-brown). | - - 

v1 100 K& (brown-black-yellow). 
(Vp 47 KQ (yellow-violet-orange). EN ae ip i (b z ) 


1 megohm (brown-black-green). 
, Use sleeving. 


@) 10 KQ (brown-black-orange). 


4 wid Mylar capacitor, Use 
3/8" sleeving on each lead, 
: — 

( v 2 mh (#45-47) choke. See Detail 


1 megohm (brown-black-green). 
Use sleeving, 


Nore: When installing electrolytic | 
capacitors, position the positive ) 


Capacitor 


10 wid 10 V electrolytic ca- 
- pacitor, 


Q 47 uwyf disc capacitor, i 


(gf) 47 wut disc capacitor. , 


(y) Check to see that all connections 
are soldered,and cut off excess 


BOARD SECTION 3C [_leads, rr —isidt 
FINISH 


NOW PERFORM THE STEPS 
PICTORIAL 6 ON PICTORIAL 7 


4 JON teen ee Taf kt 
#] 2-1/ Gq jumper, amorimarvion on 


the POWER SUPPLY is on Page 
37. 


¥ 005 pid disc capacitor, 
af Use sleeving. 


NOTE: When installing silicon di- 


ay ee ee ee ees. age. ORME eS, Deron 
Ques, POSils0L1 me Catoue eru as 
shown. See Detail 7A, 


( ¥) Silicon diode, 


( y Silicon diode, 


100 KR oe 
Check to see that all connoc-[E 


tions are soldered, and cut off 
excess leads, 


FINISH 
NOW PERFORM THE STEPS 
-ON PICTORIAL 8. 


BOARD SECTIONS 4A and B 


NOTE: WHEN INSTALLING SILICON DIODES, THE CATHODE END = PICTORIAL 7 
SHOULD BE PLACED AS DIRECTED. THE CATHODE END iS MARK 

ED WITH EITHER COLOR END,COLOR DOT,OR COLOR BAND. 

IN THE ILLUSTRATION, THE SYMBOL K INDICATES THE CATH- 

ODE END. 


COLOR COLOR COLOR 
DOT 


.02 pfd disc capacitor. 


* mers eee 
7k Silicon diode, 


| (1000 9 (brown-black-red). | L$ BOARD SECTION 4c. 


(y 10 pfd electrolytic capacitor. ie 
(wy .005 fd 1,6 KV disc capacitor. 


@y4) 22 KO (red-red-orange). 


(gf) Check to see that all connections| 
are soldered,and cut off excess 

[_ teats, “eS 
Se Pa 


PICTORIAL 8 


NOW PERFORM THE STEPS 
ON PICTORIAL 9. 


| CONTINUE 


W .005 uid 1600 V disc capacitor. 


.02 ufd disc capacitor, 


(14 .02 utd disc capacitor, | 
Y aaa 1 
iy 33 & 2 watt (orange-orange- 
silver). 


( ) Silicon diode. 


.005 pfd disc capacitor, 


KO fhroun b 


fave (Oe OWT 


A00 KO. (brown-black- yellow). 


j ,.02 ytd dise capacitor, 


Mf 1000 2 (brown-black-red). 


Check to see that all connections 
are soldered,and cut off excess 
i leads, 


FINISH 


THE REMAINING RESISTORS AND 
CAPACITORS WILL BE USED 


PICTORIAL 9 LATER. 


eer FIM ATH EIT | 
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Refer to Pictorial 10 for the following steps, oh Referring to Detail , i a 
10C, place a 1/4" 7,4” 

NOTE: Mounting the following components will be length of sleeving Ex 
easier if each one is soldered right after it is on each of the four — h 
installed on the circuit board, When mounting leads of bifilar 
the following transformers and coils, be sure to choke #45-58, 
align the color dot with the dot printed on the 
circuit board. See Detail 10A. if 

(A RFC60. Install the 
CAUTION: Do not turn any of the adjusting bifilar choke in sec- 
slugs of the coils or transformers, as rill re tion 5C. The leads 


pretuned, can. he “laced 


wees we pacevu in 

ee either circuit board 
hole at the ends of 

| the choke. Press the 

ce choke down below 


the top of the Cali- 


brator socket, 


* f 
Detail. 108 (& ) L4, Referring to De- 


; tail 10D, install the 
/ #40-510 coil at 14, 


(yp) Li, Install coil #40-509 at location Li, Be sure to position rE 
De ita, ale eas Ate Jog Coie 2 Pe Re the bottom end of 
( y Ti, install transformer #52-63 at location the coil winding as 
Ti, shown, The coil lead 
i will be connected 
(¥) T2, Install transformer #52-63 at location later. Detail 10D 
La, 
- i 
J } T3, Install transformer #52-63 at location ( V Referring to Detaii i0E bend the lugs ofthe 
3. 200 2 miniature control (410-130) as shown, 


( ) L2. Install coil #40-516 at location L2, 
«i ) L3. Install coil #40-513 at location L3, 
(,|) Yl. Install crystal #404-197 at section 2C. 


(\!) Y2, Y5, Referring to Detail 10B, install 
- two erystals (€404-191) in see ti 


(,) ¥3, Y4. In a like 
V manner, install two | a {it il 
crystals (#404- 192) \y 
in section 1A. Ci | 
WE 


Detail 10B 
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a 


ca 


week 


«/) Install the control at the Carrier Null 
location in section 1C. Secure the control 
with a 1/4" lockwasher, 1/4" flat washer, 
and a 1/4" nut. Before soldering, be sure 


the control lugs are aligned with the foil. 


(W ) Install the small knob on the control shaft 
and tighten the setscrew, 


(y) Place 3/4" lengths of sleeving on the leads 
of the neon lamp, Install the lamp at NE 
in section 1B. 


i 
(J C121, Install the 20 pfd 350 V electrolytic 
capacitor in section 3C. Be sure toposition 
the positive (+) lead of the capacitor at the 
(+) marking on the circuit board, 


CAUTION: The inner insulation of the shielded 


cable melts easily. Therefore, the inner con- - 


ductor and shield should be soldered as quickly 

as possible to prevent shorting of the cable, 

( i) Referring to Detaii i0F, cut a 5-1/2" length 
of single-conductor shielded cable and pre- 
pare it as shown, 

(4) Connect the prepared cabie from point 
A in section 1C to point A in section 3C 
of the circuit board, The end with the 
shield is connected in section 1C. The 


Fan en ne ened ,) ae on 


aL 
inner lead BOSD to the noe with dle Circle, 


2’) Ta a lilkka manner ynereanave 5 201/91 langeh 
of S12 Ga LAU AMGULICL bs Cpalec a Velf~a CHR UE 


‘of single-conductor shielded cable, 


(:) Connect the prepared cable between points 
. Cc in sections 1 A and 3B of the eireuit board, 


ete 2 Wat WUE 


Place a 1/2" length of sleeving on the shield 


of the cable. and connect this end in section 


Meee Swe, Seeki VULOOL tba Sisk otk SOULE 


3B. Insert the inner lead of the cable in the 
circled hole, 

{ ) Prepare a 6" length of single-conductor 

4, shielded cable, Connect the prepared cable 

between noints B in sections 1B and 3B of 

the circuit board, The end of the cable with 

the shield goes to section 1B. 


CUT THE CABLE ACCORDING TO THE LENGTH SPECIFIED. 
PREPARE EACH END AS SHOWN. 


v2" —— 1" 
: CUT OFF— ie 


> 172" 
wlisarne- 


CUT OFF SHIELO 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERY 
MM, THIN WIRES, REMOVE THE OUTER INSULATION. 


ba YOO 


PUSH BACK THE SHIELO. THEN MAKE AN OPENING IN THE 
SHIELD AND BEND OVER AS SHOWN. PICK DUT THE 
INNER LEAD. 

a 


a 
REMOVE THE INNER INSULATION AND STRETCH OUT 
THE SHIELD.APPLY A SMALL AMOUNT OF SOLDER TO THE 


END OF THE SHIELD AND THE INNER LEAD. USE ONLY 
ENOUGH HEAT i THE SOLDER TO FLOW. 


—— 


Kx. 3 
a z 


Detail 10F 


‘ inting of all ecamponents 
on the top (istered a sid ie) of the circuit board, 
Check carefully to see that all connections are 
soldered and that there are no solder bridges 
between foils. 


Set the circuit board aside temporarily. 


3/4" seal eee ae he 
eS 
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PICTORIAL 11 


PARTS MOUNTING-CHASSIS 
Refer to Pictorial 11 for the following steps. 


(jf) Referring to Detail 114, install the octal 
plug at the Power Plug location, using the 
octal socket ring. Position pins 1 and 8 of 
the socket as shown, 


(, ) L5. Install coil #52-25 at L5 on the chas- 
¥ sis, using the transformer mounting clip, 
Position the coil lugs as shown, 


NOTE: Keep the plates of the variable ca- 
pacitors closed to prevent damage, 


REFERENCE HOLE 


POWER 
PLUG 


en — 

ao cle ad 

ae acl Me 
yee > 


AG 


ca ia 
(y) C131. Install the VFO variabie capac 


i 
(#26-28), using four #4 lockwashers, _ 


fiat metal washers, and 4-40 x 5/1 
screws, Bend capacitor lug 1 upward | 
shown, 


HOLD THE PLUGIN THE CHASSIS HOLE AND PLACE 
ONE END OF THE RING INTO THE GROOVE OF THE 
PLUG. USING A SCREWDRIVER, PRESS THE RING 
INTO THE GROOVE AROUND THE PLUG. 


Detail 11A 


G9 sh e4THKit ragerts 


i 
(4) C65, Install the Final Tune variable ca- 
pacitor (#26-35), using 3/4" spacers, seven 
#6 lockwashers, a #6 solder lug, and 6-32 
x 1" screws. Position solder lug AF as 
shown, and bend the capacitor lugs upward, 


( \ Using the sandpaper supplied, lightly sand 
¥ the foil around the outside edge of the cir- 
cuit board to remove the lacquer coating and 
thus permit a good ground connection be- 
tween the circuit board foil and the chassis. 
‘Also sand the mating surface of the chassis, 


(Y) Remove any mounds of solder along the 
outside edges of the circuit board, 


{ ) Install the circuit board on the chassis, using 
4.40 x 5/16" screws, eighteen #4 lock- 
washers, two #6 solder lugs, and 4.40 nuts, 


Position solder lugs AC and AD as shown, 


Be sure the REF-HOLE of the circuit board 


fe wre itioned wei 


45 PUSLILIVIITU Ad shown, 


{ ) Bend solder lug AD up, away from the cir- 
cuit board, 


Refer to Pictorial 12 for the following steps, 


(,/ Referring to Detail 12A, install a 10 KO 


oe eee | (410. en7\ ten Yow 
tab-mount control (rive vty ii the 5 WLOLOL 


Adj location in the chassis divider. Twist 
the control mounting tabs 1/8 


WAY UU Us TEAUUIUAE La 4 8 turn ik, 


ro tab-r mount cont 


a (9) 10U 
at the Final Bias location 


Install a 100 tab-mount control (410.58) 
y) Stall a AU BAe tap mo CONM{TOL (FLU-95;) 
at the Tune Level location, 


(;/) Install a 1 megohm tab-mount control (#10- 
127) at the Mic Gain location, 

(, 4 Referring to Detail 12B, install phono 
sockets at the Revr, Ant, Ext Relay, and 
Spkr locations. Use’ 6-32 x 1/4" screws, 
#6 lockwashers, and 6-32 nuts. Position 
these sockets as shown. 


(y) Referring to Detail 12C, install the female 
microphone connector at the Mic location, 
Use the lockwasher and nut furnished on the 
connector, Position the connector lugs as 
shown in Pictorial 12, The lug numbers are 
molded into the connector. 


(y Install rubber grommets in holes AA and AB 
of the chassis divider. 


INSERT CONTROL 
i) TABS IN SLOTS 


WIST TABS 
TURN. 


BS 


Detail 12A 


* 6 LOCKWASHER 


6-32% 1/4" 
SCREW 


Detail 12R 


a ae R 


LOCKWASHER 


CONNECTOR NUT 


Detail 12C 


CHASSIS WIRING-BOTTOM 


Refer to Pictorial 13 for the following steps. 
Netail 123A inctall anider 


aCe dee, ARI ee SULTS 


(\/) Referring to 


terminals in the circuit board, from the 


foil ai 


lettered ‘locations, except holes A, B, C, 


at the forty-five numbered and 


air 

ins talling ‘the terminals, “Do not 
solder these terminals to the circuit hoard 
at this time, When soldering these terminals 
later, be sure that solder flows into and 


around the terminal, IN I 


Detail 13A STOP i 
RIDGE . 

we the) ef fy 

_<s eur ore ad al Wale 


ae a — vo 
it cuT send 


q v y EXCESS 


LEAD AFTER 
SOLDERING 
NOTE: Use hookup wire for the following steps. 
Strip 5/8" insulation from the ends of the speci- 
fied lengths of wire that connect toterminals, and 
1/4" insulation from the other wires, 
i A 
(~) Connect a 2" wire between points D 
in section 3B of the circuit board, Solder 
the wire directly to the foil and position the 
wire about 1/4" away from the board. 
(, ) Connect one end of a 2" wire to terminal J 
“ in section 5A (S-1). The other end will be 
connected later, Be sure to solder the termi- 
nal to the circuit board foil when soldering 
the wire to the terminal, 


Wp Connect one end of a 6" wire to terminal H 
in section 4A (S-1). Pass the other end 
through grommet AA to be connected later, 


() Connect a 3" wire from terminal S in sec- 
tion 5C (S-1) to lug 2 of the Revr socket 
(NS). 


(.) Connect a 6-3/4" wire from terminal T in 
\} Section 5C (S-1) to lug 3 of the Final Bias 
control (S-1). 


() 


| 


@) 


) ) 


( ) 


Tune Level control (S-1) to solder i | 
_ (NB). 
Connect a 1-1/2" wire from terminal M ra 


é 
i 
‘, 


wy) 
(() 
V 


Dp 


ce emmel, 


/ control (S-1). | 


Connect a 5" wire from terminal R in sec | 
tion 4C (S-1) to lug 2 of the Final Bi 


Connect a 4-1/2" wire from terminal Q i. 
section 4C (S-1) to lug 1 of the Final Bi 
control (S-1). .. 


Connect a 5-1/2" wire from terminal U ip: 
section 4C (S-1) to pin 1 of the Power plug 


(S-1). 
| 
| 


APPLY SOLDER TO 
APPLY SOuvER 


TIP OF PREHEATED 


FIN, SOLDER WILL 
LOW INTO PIN 


FE: eA CAPILLARY ACTION 
a AS 
Detail 13B 


Connect a 2" wire from lug 2 of the Power 
plug (S-1) to lug 1 of the Revr socket (NS) 


Connect a 2-1/2'' wire from lug 2 of ne 


section 1C (S-1) to lug 2 of the Mic Ga 

control (S-1). Position the wire as shown 

Connect a 2-1/2" wire from terminal L he 
section 2C (S-1) to lug 3 of the Mic Gai 

control (S-1). 

C15, Connect a .02 fd disc capacitor ‘rofl 
lug 1 of the Mic Gain control (NS) to solde 

lug AD (NS). Position the capacitor as shown, Saal 
C10, Connect a .005 pfddisc capacitor trou 
lug 2 of the Mic connector (NS) to soider 

AD (NS). Use sleeving on both 1cads 
R13. Connect a 1 megohm resistor (row innn 
black-green) from terminai i in section i 

(NS) to lug 1 of the Mic Gain control 7) 
Use sieeving on the lead to the control 
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CUT THE CABLE ACCORDING TO THE DIMENSIONS BELOW. 
PREPARE EACH END AS SHOWN, 

= —| 
7 ante | “| vars | 


DIMENSIONS 


\ panna 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERT 


THIN WIRES, REMOVE THE OUTER INSULATION. 
fu / 


PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN THE | 
SHIELD AND BEND OVER AS SHOWN. PICK OUT THE 
INNER LEAD. 


REMOVE THE INNER INSULATION AND STRETCH OUT 
THE SHIELD. APPLY A SMALL AMOUNT OF SOLDER TO 
THE END OF THE SHIELD AND INNER LEAD. USE 
ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW. 


if oo 


Detail 13C 


( vA Referring to Detail 13C, prepare a5" length 


a 


of single-conductor shielded cable as shown, 


({) At one end of this prepared cable, connect 
the inner lead to terminal E (S-1) and 
the shield to terminal F (S-1) in section 4B. 


q ) At the other end of the cable, connect the 
¥ shield to lug 1 (NS) and the inner lead to 
lug 2 (NS) of the Revr socket, 


({) Referring to Detail 13C, prepare a 3" 
length of single-conductor shielded cable 
as shown, Cut the shield off at one end of 
the cable. 


| CUT THE CABLE ACCORDING TO THE DIMENSIONS BELOW | 
| PREPARE EACH END AS SHOWN. 
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DIMENSIONS i 1-172" 


REMOVE THE OUTER INSULATION AND UNRAVEL 


THE OUTER SHIELD OF THIN wiRES. 


REMOVE THE INSULATION FROM THE END OF EACH LEAD 
APPLY A SMALL AMOUNT OF SOLDER TO THE BARE 
END OF EACH LEAD. 


SOLDER 
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Detail 13D 
At the end of the prepared cable with the 
shield, connect the inner lead to terminal 
K in section 2C (S-1) and the ghield to 


solder lug AD (S-4). 


Connect the inner lead at the other end 
of the cable to lug 1 of the Mic connector 
(S-1). 


Referring to Detail 13D, prepare a 10-1/2" 
lencth of 2-conductor shielded cable as 


shown, The shield should not be cut until 
after the connections are made, 


At the end of the prepared cable with the 
longest leads, connect the yellow lead to 
terminal Y in section 4C (S-1), the green 
lead to terminal G in section 3C (S-1), 
and the shield to lug 1 of the Ext Relay 
socket (NS). Pass the free end of the cable 
through grommet AB for connection later. 


C5. Connect a 005 pfd disc capacitor be- 
tween lugs 1 (S-2) and 2 (NS) of Ext Relay 
socket, 
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Detail i4A 


CABLE ASSEMBLY WIRING formed straight back along the side of the 
chassis, 
Refer to Pictorial 14 for the following steps. 


AAMT. 


NOTE: In the foliowing steps, a number of the 
NOTE: The cable assembly has a huniber of cable assembly wires will have lengths of wire 
points where several wires "break out" from cut from them, These wires should be saved 


the assembly, These points are indicated in for use in later wirin 
‘ g steps, Measure the wire 
the following steps as BO#1 through BO#9. trom the breakout of the cable assembly and 


cut them to the lengths given, After cutting, strip 


1/2" of insulation from the ends of the wires of aa 


(f) Referring to Detail 14A, position the cable 
assembly in the chassis, BO#2 (breakout) the cable assembly, 
should he positioned in the rear corner of ; 
the chassis, Cut one side of one of the ye 
rubber grommets and place it around the (¥) At BO#I, cut ali but 3" fromthe white wire 
cable assembly next to BO#5. Place the ; 
grommet on the edge of the chagsig parti- (4) At BO#1, cut all but 2" from the green- 
tion, Push the grommet and cable assembly white wire, 
under the lip of the chassis, j 


y At BO#3, cut all but 2" from the red wire. 


(, Form the cable assem ge Donde change fare 


able asser ay 


wl. 5 
and ee whi 


V’ bottom edge of the chassis partition, Ben ( V) At BO#4, cut all but 6" from the black-white 
ot ite wires, 
the chassis partition, placing another grom- / 
met on the chassis partition as before, The (J) At BO#7, pass the two red wires through 


remainder of the cable assembly should be grommet AA for connection later, 


HHATHEKIT 


( / Also at BO#7, cut all but 4" from the red- 
white wire, and all but 3" from the violet. 
white wire. 


ap At BO#8, cut all but 6" from the black- 
% white wire and all but 6-1/2" from the 
brown-white wire, Pass these two wires 
through grommet AB for connection later, 


é 
(y At BO#9, cut all but 4" from the red wire, 


NOTE: The wires cut from the cable assembly 
should be used for the following steps, Cut the 
wires to the length called for, then strip 1/2" 
insulation from the ends of the wires that con- 
nect to terminals, and 1/4" insulation from other 
wires, 


The terminals in the circuit board are number- 
ed to correspond to the wire colors of the cabie 
assembly, The color-number relationship is 
based on the resistor color code; brown = i, 
red = 2, orange = 3, etc, For instances, a red 
wire will go to a #2 terminal, and an orange 
wire to a #3 terminal, etc, Wires with a single 
color stripe and a white background are in the 
10 series numbers; | a ae black-white: wire will go 


te on BAN $a n2ennt nl 
w 


#13 terminal, etc, Wires with two like color 
stripes and a white background are in the 20 
series numbers; a green-green- white wire would 


go to a #25 ter minal, a pblue-blue- white wire to 
a #26 terminal, etc, 


j 
(W Connect a 5" red wire from terminal 2 in 


section 5C (NS) to lug 3 of the Power piug 
(NS). 


NOTE: Use the short black-white an 


white wires for the following two ste ips: 
i 
(V) Connect a 3'' black-white wire from terminal 
section 5C (S-1) to lug 6 of the Power 


(i 4 Connect a 3-1/2" brown-white wire from 


terminal 11 in section 5C (S-1) to lug 7 of 
the Power plug (NS). 


y/ ) Connect one end of a 6" violet- white wire to 
terminal 17 in section 4A (S-1). Pass the 
other end through grommet AA for con- 
nection later, 


Pass the other end through grommet ABfor 


connection later, Position as shown in 
, Pictorial 14. 


( /) Connect one end of the long black-white wire 
to teyminal 10 in section 1A (NS). Pass the 


We We dea ceaeee Sak WUE 24a LEW) A ADS UIC 


other end through grommet AB for con- 


nection later, Position as shown in Pictorial 


,14, 
AV) Connect a 3" red wire from terminal 2 in 
section 3B (S-1) to terminal 2 in section1B 


(NS). 
(ff Connect an 8" green-white wire from ter- 
minal 15 in section 1B (S-1) to lug 2 of the 


Mie connector (NS) 


Se VU C LOL \a\eye 


( Connect a a2" white wire from terminal 9 


Maati nw 


in section 2C (S-1) to lug 3 of the Tune 


Level control (NS). 


The remaining red-white wire will be used later. 


NOTE: The stripped end of the cable assembly 
wires are correct for connecting to circuit board 
solder terminals, but are too long for con- 
trol and switch lugs, and should be cut to the 
desired lengths when making connections. 


Connect the cable assembly wires from BO#1 as 
follows: meres 


if White to lug 3 of the Tune Level control 


(8-2). 


f 


ly Green- white to lug 2 of the Mic connector 


j 6-3). 
wp Violet to terminal 7 in section 1B (S-1). 
WY Brown to terminal 1 in section 1C (S-2). 
Wh) Gray to terminal 8 in section 2C (S-1). 


Connect the cable assembly wires from BO#2 as 


follows; 


(\f Two black-white to pin 6 of the Power plug 
(S-3). Be sure enough solder flows into the 
Power plug pin to solder all thre wires, 


nr 

- Wal 
After the connection has cooled, pull on each 
of the wires from inside t e 


that all are soldered, 


Page 28 


(:/) Two brown- white to pin 7 of the Power plug 
q (S-3). Make sure all three wires are solder- 
; ed, 


(i) ot gray-white to pin 5 of the Power plug 
S-1). 


( HW The other gray-white to Pin 8 of the Power 


/Plug (S-1). 
¢ 


a . 
v 


© pin 4 of the Power plug 


(/ ) Check to see that all wires clear the screw 


Live CUT 
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Detail 145 


( ) Locate the output transformer (#51-55). Re- 
ferring to Detail 14B, cut the indicated black 
lead to 1-1/2" and the red lead to 4.1/2", 
Strip 3/4" of insulation from the red lead 
and 1/4" of insulation from the black lead, 
Melt a small amount of solder on the exposed 


lead ends to hold the wire strands together, 


T4, Again referring to Detail 14B, install 
the output transformer at location T4 onthe 
Chassis, Use 6-32 x 1/4" screws, a #6 
Solder lug, a #6 lockwasher, and 6-32 nuts. 
Position the solder lug as shown, 


-—, 
<— 
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nant 12. 
Con U 


the output transformer leads as follows: 


( ,) Short black to the solder lug at the trans- 


former (NS), 


‘es 


QA Lon 
\ 


vs S0ng black to lug 2 of the Spkr socket (S-1), 


o lug 3 of the Power plug (8-2), 


© terminal P in section 4C (S-1), 


(\/) Green-green-white to terminal 25 in section a 
5C (9_1) 


( Y Green to terminal 5 in Section 5C (8-1), 


Wf Red to terminal 2 in section 5C Sm 


({) Connect the shield of the shivided “7 


a) Orange to terminal 3 in section 4B (S 
j 
(¢) Violet to terminal 7 in section 4C (S.1) 


(4 Blue to terminal 6 in section 4C (S-1), 
Vv 


with the marked end (red dot, Stripe, or 
tape) to Jug 1 (8.3) and the inner lead to 


lug 2 (8,4) of the Revr socket, 


(\) Connect the shield of the other shielded | 
cable to lug 1 (S-1) and the inner lead | 


ar wiC inner lead 
to lug 2 (S-1) of the Ant socket, a 


(V) Yellow-white to lug 2 of the Ext Relay 
socket (S-2), 


i 


Refer to Detail 14C for brewiring the relay ¢ 
the cable assembly, Setting the chassis up on its 
side will make the relay Wiring easier, To 
prevent damage to the contacts and springs of 
the relay, it should be picked up only by its 
Sides, Do not bend the relay lugs, 


> 


& 


(yp Strip 1/2" insulation from one end and 1/4" 
insulation from the other end of a 2-1/2" 
length of hookup wire, Pags the 1/2" 
stripped end through lug 8 (S-2) to lug 9 
(S-1) of the relay, The other end of this 


{ Wire will be connnected later, 
/ 


(y 


— 


Connect the inner lead of the Shielded 


cable from BO#4 to lug 10 of the relay (S-1). | 
The shield will be connected later, 


Connect the cable assembly wires from BO#5 to 
the irelay as follows: ~es 
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. Detail 14C 


(UW) Connect the inner lead of the shielded 
cable to lug 4 (S-1). The shield will be con- 
nected later, 


j 

( yf Carefully position the relay over the mount- 
ing holes on the side of the chassis and bend 
the wires into place, See Pictorial 14, 

i; 

(i) Referring to Detail 14C, secure the relay to 
the chassis with 4.40 x 5/16" screws and #4 
lockwashers, , 

(y) Yellow-white to lug 3 (S-1). 

i 

(Y Violet-white to lug 2 (S-1). 

( U/ Brown to lug 1 (8-1). 

w) Both red to lug 6 (S-2). 

( ) Connect the free end of the wire from lug 8 
of the relay to the solder lug at the output 
transformer (S-2). 

(yj) Connect the shield of both shielded cables 


ao to the relay, to solder lug AC 
S-2). 


GA Connect the free end of the wire eomino 
Wy’ WUMMNEUL Ue 2PCG CHU Of We wire Coming 
from terminal J in section 5A to lug 5 of 
the volay (9_1) 
WAY bUsGay (ord je 


Position the shielded cable from BO#4 in 
, the chassis apron away from the circuit 
board as shown, 


© 


Connect the cable assembly wires from BO #4 
as follows: 


({/) Twist the black- white and brown- white wires 
together, 


cp Brown-white to terminal 11 in section 4B 
(8-1). 


(4J Biack-white to terminal 10 in section 3B 
(S-1). 


( J Connect the red-red-white wire from BO #5 


eee Eyecare Lee a st Sa ., RA fa ar 
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jab geting =; Pose fap! Seine Rees 
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grommet AA, coming from BO#7, totermi- 
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V/) Connect the brown-wiite wire extending 
from grommet AB, coming from BO#8, to 
a ee, a i re or > se i. BY 
terminal Ll il SECUOl OA lO-Gje 


LOK Cee ek bh Le ade cece thn eertee ee, merbhenn Aten fee 
Ay? VUILLOUL UIT ViaUChe WLILLC 4D CALCUL is £LUli 
grommet AB, coming from BO#8, totermi- 
nal 10 in section 1A (8-2). 
QGCannant tha anhla agaaambhiey guineas funm BOO 
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as follows: 
P 
Uf Violet-violet- white to terminal 27 in section 
2C (3.1 


Cs Yellow to terminal 4 in section 1B (S-1). 


if Blue-blue- white to terminal 26 in section 
1B (S-1). 


Y Orange-white to terminal 13 in section 1B 
"  (S-1). 


. £ ; Ps ; ect ipnena 
y) Red to terminal Z in section IB (5-2). 


( \VeClray_orvaviuwhita to tarminal 98 in aantinn 
ee g white to terr . oo Sectio! 


i 
) Turn the chassis over and cut off the 
excess wire lengths from the terminals. 


This completes the wiring of the circuit board, 
Check to see that all connections are soldered, 
Shake out any wire clippings, The empty holes 
are used on other models of the Transceiver 
and are to remain empty for this model. 


NOTE: There are a number of empty holes in 
the circuit board near tube sockets V13 andV14, 
which are not used in the 80-Meter version of 
this Transceiver, 


Refer to Pictorial 15 for the following steps. 


(fh Referring to the inset drawing of Pictorial 
15, temporarily install a control solder lug 
on the Function switch (#63-330), using a 
control nut, Position the control solder lug 
so it is on the side of the switch away from 
the red dot, 

Prewire the Function switch as follows: 

«) Strip 1" of insulation from one end of a 3" 
length of hookup wire. Connect the stripped 
end of this wire between lug 7 (S-1) and the 
control solder lug (NS). 


a) Strip 1/4" insulation from the other end of 
“ the wire and connect it to lug 3 (S-1). 
(iy) Connect the hookup wire extending from 
grommet AA, coming from terminal H in 
section 4A, to lug 2 (S-i). 


maa 


Connect the cable assembly wires from BUFO to 
the Function switch as follows: 


_ 1). Use ‘sleeving between t! the ‘two lugs, 
()yoras to lug 4 (S-1). 
(D Blue- blue-white to lug 5 (S-1). 
( Green-white to lug 6 (S-1). 
Y Yellow- yellow- white to lug 11 (S-1). 
V) White through lug 8 (S-2) to lug 9 (S-1). 
a) Connect one end of the red-white wire cut 


from the cable assembly to lug 10 (S-1). 
The other end will be connected later. 


W)) Connect one of the gray-white wires to lug | 
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PICTORIAL 15 


13 (S-1) and the other gray-white wire to. 
lug 14 (S-1). 


This completes the prewiring of the Function | 
switch, Check it carefully for any errors and; 
see that all lugs are soldered, except the con- 
trol solder lug, 


a) Remove the control nut from the Function ‘ 
switch, Position the switch in its mounting 
hole of the chassis, Rotate the switch slightly’ 
so the solder lug clears the S Meter Adj | 
hole next to the switch, Press the wires | 
down into the chassis, See Detail 16B on | 
Page 32, 
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DIAL 
3-46 X Va"SCREW 


(,/) Install the pilot lamp mounting bracket to 
” the chassis, using 6-32 x 1/4"' screws, a#6 
solder lug, #6 lockwashers, and 6-32 nuts, 
Position the solder lug against lug 1 of coil 

L5. 


( ) Mount the pilot lamp sockets to the pilot 
lamp mounting bracket, using a 6-32 x 
1/4" screw, #6 lockwasher, and a 6-32 nut, 


WKS A ome 


Refer to Detail 16A for the following steps, 
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Detail 16A 


(7/) Install the calibrated dial on the dial mount- 

“ing plate, using 3-48 x 1/4" screws, #3 
lockwashers, and 3-48 nuts, Position the 
"low-end" dial calibration marking (3.8) 
as shown, with respect to the setscrew 
hole in the dial mounting plate. 


/ ; ce os 
(V) Start the 8-32 x 3/16" setscrew into the hole 
of the dial mounting plate, 


(\ ¥ Slide the dial assembly onto the VFO capac- 
Y itor shaft, Do not tighten the setscrew at 
this time, 


Set the chassis aside temporarily. 
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Refer to Pictorial 16 for the following steps, 
i 


( \) Place a soft cloth on the work area to pro- 
tect the front panel from being scratched, 


( f) Locate the front panel and position it on the 
work area as shown, 


(\) Install a 10 KQ control (#10-131) at the RF 
Gain location, using two control nuts, a 
control lockwasher, and a control flat 
washer, Turn the first nut 5/16" onto the 
control bushing before installing the con- 
jtrol, Position the control lugs as shown, 


Ww) Install the 500 KQ control with switch 

“ (#19-66) at the AF Gain location, Use a 
control lockwasher, control flat washer, and 
a control nut, Position the control lugs as 
shown, 


(\/) Install the slide switch at the meter switch 
“location, using 6-32 x 1/4" screws, 


(, ) Carefully unpack the meter (#407-99) from 


( 
VV its box, and remove the shorting wire from 


between the meter terminais, 


6 ) Install the meter, using the lockwashers 
) and nuts supplied with the meter. 


Refer to Detail 16B for the following steps. 
(\) Mount the front panel to the chassis, using 


a control flat washer and a control nut on 
the Function switch. Do not tighten. 


METER NUT@) = 
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PICTORIAL 16 


CONTROL 
FLAT WASHER SS CONTROL NUT 
S-METER ADJUST 


VOX DELAY 


( ) Install a 1 megohm control (#10-67) at the. 
VOX location, using a control solder lug, : 
control flat washer, and a control nut, Do‘ 
not tighten the control nut, Position the: 
control lugs as shown, Be sure the solder | 


lug clears the VOX Delay hole next to the 
; control, 


( y Center the front panel properly with respect. 


to the Final Tune capacitor shaft, and then 


tighten the two control nuts, 
Refer to Pictorial 17 for the following steps, | 


J) Connect the red.white wire coming from 


lug 10 of the Fumction switch to lug 2 of the, 


S Meter Adj control (NS). 
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PICTORIAL 17 


ah Connect a 2-1/2" length of hookup wire from 
lug 3 of the S Meter Adj control (S-1) to 
/ the Function switch control solder lug (S- 3). 


(V) Connect'the violet- white wire extending from 
grommet AA, coming from terminal 17 in 
section 4A, to lug 2 of the RF Gain control 
(NS). 


Connect the cable assembly wires from BO#7 
as follows: 


(My Gray-gray-white to lug 1 of the S Meter 


Adj control (S-1). 


(V/) Red-white to lug 2 of the S Meter Adj 
control (S-2). 


( {) Violet-white to lug 2 of the RF Gain con- 
~ } trol (S-2). 


(yp Orange to lug 3 of the RF Gain control (S-1). 


( ) Pass the red-white, green-green- white, 
and yellow-yellow-white wires of BO#8 up 
to the top of the chassis, along with the 
black-white and brown-white wires from 
grommet AB. 


t the cable assembly wires from BO#8 


an to ly 
(S-1). 
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(yf Green to lug 1 of the VOX Delay control 
(S-1). 


(J Black- black-white to lug 2 of the VOX 
Delay control (S-1). 


ay Violet-violet- white to lug 1 of the VOX 
control (S-1). 


(VY) Blue to lug 2 of the VOX control (S-1). 


( ) Strip 1" of insulation from one end of a 
3-1/2" hookup wire and 1/4" from the other 
end, Pass the 1" stripped end through lug 3 
(S-2) to the. control soider iug (S-i) of the 
VOX control, Connect the other end of this 


wer nr 


wire to lug 3 of the VOX Delay coniroi 


(S-1). 


Connect the free end of the 2-conductor shieid- 
ed cable extending from grommet AB to the 
AF; ‘Gain control as follows: 

j 


V) Shield to lug 1 (S-1). 


e 


7) Green to lug 2 (8-1). 


Ni =7 ae 


( Yellow to lug 3 (S-1). 


This completes the wiring of the bottom of the 
chassis, Be sure all connections are soldered, 
gh ate MC 


and shake out any wire clippings or soider 
splashes, 
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Refer to Pictorial 16 for the following steps, 
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Connect tie lree ends OL wie Canle asseniviy wires 


coming from under the chassis as follows: 
(gh Red-white to lug 1 of the Meter switch (8-1). 


(Uf Yellow-yellow-white to lug 4 of the Meter 


auriteh (a_1\ 
, SWC Wise 


(Wp Loosely twist the black-white and the brown- 


white wires tocether 
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4) Brown-white to lug 2 of pilot lamp socket 

al PLI1 (S-1). 

\) Black-white to lug 2 of pilot lamp socket 
PL2 (S-1). 


(; | Connect a 2" hookup wire from lug 2 of the 
V Meter switch (S-1) to lug 1 of the Meter 
(S-1). 


(,/) Connect a 2-1/4" hookup wire from lug 5 
V of the Meter switch (S-1) to lug 2 of the 


(YJ) Connect a 3" hookup wire from lug 6 of 
the Meter switch (S-1) to lug 1 of coil 
L5 (NS). 
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at Twist lugs 3 and 4 of the Final Tune can 


> 


FINAL TUNE 
| 


(SS. la 
Ar eq/ 


> > 
vs } 3 
@ < co} 
o—. a 
e 
eS 8 
Qe bam 
Soe 
= 
wi by 
o® de 
> am 
4p a 
~ OF A 
wt m 
~—— 
— 
aeo6UC« te 
D— 3 
29 
af 
jes 
> 
BY ° 
Ge 8 
g's 
z 
. 


a ° 
) 


. 
£ 
ur) 


(4) Pass the free lead of the 100 pyf mica ca- 


pacitor, coming from the circuit board,! 


through lug 1 of the VFO capacitor (S-2) 
to lug 2 of coil L5 (NS). Be sure the leads: 


are clear of the circuit board moon 


pacitor 


serew, 
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capacitor, coming from the circuit board, 
ue 2 of coil L5 (S-3) 


Ub UULs 41U YW Use 


Cc wns athe yuf disc capacitor from 


Final Tune capacitor (S-1) to} 


— 
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C66, Connect a 68 
lug 2 of the F 
solder lug APA 2). 


uf disc capacitor from! 
Tune capacitor (8-1) to; 


pacitor 90 degrees, 


(, )) Pass the free lead from the top of coil Lés 
U through lug 4 (S-2) tolug 3 (S-1) of the Final: 
Tune capacitor, 
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: ; 
1is completes the wiring of the Transceiver, 


3 
and shake out any wire clippings or solder 


splashes, There will be a 1000 puf capacitor 


and 8B on Page 47, 


() Referring to Detail 18A, install pointer 
knobs on the Final Tune, Function, RF Gain, 
AF Gain, and VOX shafts, With the shafts 
turned fully counterclockwise, the pointers 
of the knobs should be aligned with the most 
counterclockwise marking on the front panel; 


EMREE“}F'E 

INITIAL 
Before installing the tubes or pilot lamps, the 
following resistance checks should be performed, 


If the actual resistance readings vary more 
than +20% from those listed, refer to the In 
lagna yf Difficulty cti eS ae 


Case Of Difficult tion of the manual on 


Page 50. 


Set the controls and switches as indicated at 


the top of the resistance chart, Connect the 


common test lead of an ohmmeter to the chassis 


and make the checks] 


St Ace cee we See Y, 


sted in the following chart, 


wiring of most ohmmeters 
sitive terminal of the ohm- 


re 
mnected to the positive (red) 


ems 
ok 
ce 


Detail 18A 


the AF Gain control knob setscrew should be 
tightened against the flat of the shaft, 


(¥) Install the large knob on the shaft of the 
VFO capacitor, . 


test lead, and the negative battery terminal is 
connected to the negative (black) test lead, In 
some ohmmeters, this wiring is reversed and 
erroneous readings will be obtained when mak- 
ing these measurements, Try reversing the 
ohmmeter test leads if the measurements do not 
check out correctly the first time, 

Refer to Pictorial 19 (fold-out from Page 47) 
for the locations of the test points, 


Set the controls as follows: 


FUNCTION Switch: OFF. 
Meter Switch: BIAS SET. 


At wat 


All other conirois: Fully counterclockwise. 


RESISTANCE CHART 


TEST POINT | RESISTANCE 

Power Plug pin 1 / 30 KQ | 
Power Plug pin 2 uy 02 ; 
Power Plug pin 3 / 50 KQ (10 KQ)* | 
Power Plug pin4 J | Infinity | 
Power Piug pin 5 / Infinity | 
Power Plug pin 6 i; Infinity | 
Power Piug pin 7 1000 & | 
Power Piug pin 8 / Infinity | 


| TEST POINT RESIST ANCE 


28 in section 1C V| 10 KQ 
A in section 1C V 


| 200 2 to 500 2 
B in section 3B | 250 KQ 


i 


Cinsectin1A [ff [3300 2 


13 in section 1B V| 220 9 
Tube socket V4 pin 7 vi 330 22 


Pe Se eran! | sae 
Tube socket V5 pin 1 i (cscs 


Tube socket V5 pin 2 | 200 Ks 
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TEST POINT | RESISTANCE | | TEST POINT | RESISTANCE 
Tube socket V6 pin 3 vrs KQ | [Tube socket V10 pin 1 | are 


Tube socket V9 pin 4.1.25 megohm | | Tube socket V2 pin 9 . toa 
Tube socket V12 pin 8 |40 KQ (20 KQ)* | [2 in section 2C 0 to 20 KQ (adjust with 
UT Tur NE LEVEL control) 
Tube socket V12 pin 6 120 7) | | 
Tube socket V1 pin 9 I to 2 megohm (adjusts s| [atic #2 j} |o 2 | 
with MIC GAIN eontrol) : 
feet the FUNCTION switch to PTT and the Meter @ 
Tube socket V10 pin V/ 2 megohm switch to OPERATE TUNE, ; 
Tube socket V2 pin 9 420 megohm Lene: Use the OHMS x 100 scale, Just touch the 4 
t a |test point and note that the S meter deflects; do a 
6 in section 4C 10 to 1 megohm (adjus not attempt to measure the resistance, 3 
with VOX control) "y | | g 
; 13 in section 1B S Meter deflects (direc- | 
Qin section 2C WV [20 Ko | tion depends upon ohm- @ 
° i | meter polarity) : 
Mic #1 / 10 megohms minimum | | @ 
1 / Set the FUNCTION switch to TUNE and use the 4 
Mic #2 V/ 20 megohm OHM x 100 scale, a 
i ij : 
16 in section 5C \/ | Infinity with AF cam] i in section 4A |S Meter deflects @ 
switch "in," 50 KQ (10 
KQ)* with AF GAIN Set the FUNCTION switch to PTT and the Meter 
switch "out," switch to BIAS SET. Use the OHMS x 1 scale. 4 
Set the FUNCTION switch to PTT. Pl 
ve ae : los in section 5C Meter deflects (opposite | 
Tube socket V10 pin 2 | |direction) @ 
Tube socket V2 pin 9 i| 20 megohm | PP the FUNCTION pwitch to OFF. Pct 
+ fe : 
9insection 2c V Jou | iota jack /]0.42 | 
é e 
/ { 
Mic #2 V [2° megohm RELAY jack V/ Infinity, then press relay , 
for 02 : 
Set the FUNCTION switch to VOX. ] 
4 ANT jack 0.4 9, then press relay ‘ 
Tube socket V10 pin uy megohm | | i, for 10 KQ 
Tube socket V2 pin V 25 megohm | ["” jack Y yo Q mi 
9 in section 2C ./ 109 in section 1C VY id K&, then press relay | 
‘ | | | for 02 al 
Mic #2 / | 20 megohm | |° in section 4B j 0 to 10 KQ (adjusts with Y | 
; [| TRF GAIN control) then 
Set the FUNCTION switch to TUNE. if J Ipress relay 100 Ka a 
*With OPTIONAL resistors installed, 
= rarer eee 
This completes the Initial Tests, If all resistance 47). Position pilot lamp socket PL1 so the lamp al 
readings were in agreement with the chart ( {or clears the meter, 
within 420%), install the tubes in their proper CAUTION: When installing the tubes, support the Y | 
sockets, and the pilot lamps in the pilot lamp circuit board from underneath with a finger to 
sockets, See Pictorial 19 (fold-out from Page prevent circuit board damage, || 
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Power Supply, and tt 
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Power Supply. 
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Other power supplies may be used, however, 
their use may require one or more of the 

- OPTIONAL changes. to the Transceiver circuit 
board to provide proper screen voltage to the 
output tubes, The older Heath Model HP.20 
(120 VAC Power Supply with proper termina- 
tion of the power cable, and the Model HP-10 
(12 V DC) Power Supply with slight modifica- 
tion can also be used with the Transceiver, 
These two Power Supplies will be discussed 
later, 


NOTE: Connectors are supplied for connecting 
the power supply cables to the Transceiver, 
HEATH HP-13 POWER SUPPLY 


Referring to Figure 1A, wire the octal socket 
(with cap) of the Transceiver to the Power 
Supply cable as follows: 


Be nP US cfu at 
YG cape 
<a Uy mike r BN IN-LINE NY 
SRN NG a 
B-,C+ | /GRN 
POWER SUPPLY Zip -130V 
CABLE CNP LBIAS 


IN-LINE 
FUSE 


r Figure 1A 
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SOCKET CABLE WIRE COLOR 


DIN# 


<a aan 
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ae 
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Orange - B+ (250 V low tap) 
Yellow - B+ (800 V) 

Blue - Switch 

Red - Filament (12 V DC) 
Black - Filament (ground) 
In-line fuse lead 
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The other end of the cable should be connected 
to the 15-pin plug as directed in the Power 
Supply manual, 


ee 
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R ing to Figure IB, wire the octal socket 
‘with cap) of the Transceiver to the Power Supply 
cable as follows: 
<< yyy. 
: Blu pep 
B00V FIL I VAC ‘ 
res a eB 
PLU “TN Se 


ae | 
é ! 
CAP As : 
BE i cA | 
ORE, BSOV TON COMMON a | 
. 2 CO 
8 
= Tier 


POWER SUPPLY Sc | [sev 
CABLE BIA 
Figure 1B 
SOCKET CABLE WIRE COLOR 
_PING 
1 Green - Bias (-130 V) 
2 White - Ground (B-, C+) 
3 Orange - B+ (250 V low tap) 
4 Yellow - B+ (800 V) 
5. Blue - Switch 
§ Red ~ Filament (12 V AC) 
q Black - Filament common 
(12 V AC) 
8 Brown - Switch 


The other end of the cable should be connected 
to the 11-pin plug as directed in the Power Supply 
manual, 


HEATH HP-20 POWER SUPPLY 


The HP-20. Power Supply can be used as is, 
without modification, The ‘octal socket with 
cap should be wired on the Transceiver end 
of the power cable according to Figure 1B. An 
octal plug with cap should be wiredtothe Power 
Supply end of the cable, using the same wire 
colors and pin numbers cCailed out in Figure iB. 
Be sure to use the correct pin numbers, as 
moided into the piug, and to install the OP- 
TIONAL resistors in the Transceiver. 


NOTE: The OPTIONAL resistors mentioned 
below are not supplied in the kit, These resistors 
can be obtained from a local parts supplier, 


1, Remove the long jumper in section 4A of 
the Transceiver circuit board, 


4000 

2, Install a 4602 4 to 7 watt resistor and a 
10 KQ 7 to 10 watt resistor atthe OPTION- 
L locations in section 4A of the circuit 
ard, These resistors should be placed 
about 1/4" above the circuit board to pre- 
vent heat damage to the board, Use 1/2" 

of sleeving on each lead, 


3. Install the short OPTIONAL jumper at V in 
section 4A of the circuit board, 


When wired in this manner, the Transceiver 
will not turn the Power Supply On or Off, 
therefore, the Power Supply switch must be 
used for this purpose, Turning the Transceiver 
FUNCTION switch to the OF F position will leave 
the Transceiver turned On, as in the TUNE 
position, 


If you wish, the HP-20 can be modified as 


foliows so that it can be switched On and Off 
with the FUNCTION switch of the Transceiver, 


MMU 


2 
me 
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Refer to Figure 2 for the following steps, 


1, Connect a short wire from lug 2 of terminal 
strip HH (S-5) to lug 8 of socket P (S-1). 


3. Install the short OPTIONAL jumper at V in 


2, Connect a short wire from lug 4 of terminal | 
strip HH (S~4) to lug 5 of socket P (S- 1). 


Now the switch of either the Transceiver or the 
Power Supply will turn the Power Supply On and) 
Off, The switch of the Power Supply should be 
left in the Off position at all times; use the ; 
Transceiver FUNCTION switch to switch the | 


system On and Off, 


If the HP-20 Power Supply is alternately used. 
with another piece of equipment, its On-Off / 
switch will function normally if pins 5 and 8 of} 
the power cable connector at the Power Supply | 
are not used, 


HEATH HP-10 POWER SUPPLY 


Connect the octal socket with cap to th 


ceiver end of the power cable accor 


e 
ding 
ure 1, 


Connect an octal plug with cap tothe he Power Supply | 
end of the power cable as fol 


aA AS LOLs! 


PLUG PIN# CABLE WIRE COLOR 
1 Green (S-1) 
2 White (S-1) 
3 Orange (S-1) 
4 Yellow (S-1) 
5 Red (S~1) 
6 No connection 
7 Blue and Black (S-2) 
8 Brown (8-1) 
NOTE: The OPTIONAL resistors mentioned 
below are not supplied in the kit, These resistors 
can be obtained from a local parts supplier. 


. Remove the long jumper in sec 


the Transceiver circuit board, 


2. Install a 1000 2 4 to 7 watt resistor and a 


10 KQ 7 to 10 watt resistor at the OP. 


Oe UL VE 


TIONAL locations in section 4A of the cir- 
cuit board, These resistors should be 


oe t= Vere e sale 


placed about 1/4" above the circuit board 
to prevent heat damage to the board, Use 
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1/2" of sleeving on each lead, 


section 4A of the circuit board, 


an 
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Figure 3 


The following modifications must be made to 


permit the Transceiver FUNCTION switch to 


turn the Power Supply On and Off, This modifi- 


cation does not alter the Power Sunnly circuit 


ARIS ES LOL AMES Ie OWS CSUppsy CiPCult 


for use with other equipment, Refer to Figure 3, 


1. Remove the Power Supply bottom plate, 


NOTE: It may be easier to make the following 
wiring changes if the heat sink closest to the fuse- 
holder is removed, Mark the lead colors on the 
heat sink next to the terminals from which the 
leads are disconnected, so they can be recon- 
nected properly, Be careful not to lose any of 
the insulating washers, 


2, Remove the wire connected between lug 4 
of the relay and solder lug X. 


fou) 


Connect a length of #18 hookup wire from 
lug 4 of the relay (S-1) to lug 5 of socket 
§ (S-1). 


4, Connect a flexible wire from the armature 
of the relay (S-1) to solder lug X (S-3), This 
wire must be flexible enough to permit 


+ Th. ha acre 
proper operation of the relay, yet be heavy 


enough to carry the necessary current, A 


length of braid from a piece of shielded 


cable, with sleeving on it, should be satis- 
factory 


aAltOt ve 2 O82 


Position this wire away from the 


other wires to permit free operation of the 


5. Replace the heat sink (if it was removed) 
and be sure to replace the imsulating 
washers properly, Reconnect the heat sink 


leads, 
6. Replace the bottom plate, 


7, Because the filament current now flows 
through the Power Supply fuse, it should 
be replaced with one rated at 20 amperes, 


NOTE: The HP-10 and HP-20 power cables are 
electrically quite different from each other, and 
if they are interchanged, the Transceiver will 
not operate properly. It is suggested these 
cables be marked for easy identification, 


POWER SUPPLY SOURCE CURRENT 
CONSIDERATIONS 


NOTE: The information in this section does not 
apply to the Heath Models HP-13 and HP-23 
Power Supplies. 


When using an AC power supply where primary 
current is of little concern, or when the Trans- 
ceiver is used with a linear amplifier, the small 
OPTIONAL jumper should be instalied in section 
4A of the circuit board, 


Where conservation of primary current is im- 

poriani, such as in mobile use, about 1 ampere 

of current can be saved when operating in the 
Vee oe alte. bh 2A necetnn  nhaneand 


receive mode by Maming the TOLUOWINg Cuanges, 


if the OPTIONAL resistors have been installed. 


( ) Remove | the short OPTIONAL jumper in 


AA 
section 4A of the circuit board, Connect one 


the circuit board. Pass this wire through 


wit anvuse VOU, Bow wie oC MD US 


gro ommet AA and along the cable assembly to 
the relay, Connect the wire end to lug 8 of 
the relay, with the yellow-white wire of 


the relay, With the relay wired in this 


manner, bleeder current will flow only when 
the Transceiver is operated in the transmit 
mode, However, the Ext Relay jack can no 
longer he used "to control an external cir- 
cuit, such as a linear amplifier, therefore, 


this’ modification is not always practical. 


ALIGNMENT AND 


Refer to Pictorial 19 


r the following steps 


(fold-out from Page 47) 


Set the controls as follows: 


RF GAIN: fully clockwise. 

VOX, VOX DELAY, AF GAIN, and TUNE 
LEVEL: half rotation, 

FINAL BIAS and MIC GAIN: fully counterclock- 
wise, 

Meter Switch: BIAS SET. 


Tram TAAT o.. 


PUING LLUIN switch: OF F. 
Using an ohmmeter, make the following re- 
sistance checks at the Power plug: 
Pin 1: 30 KQ 
Pin 3: 50 KQ (10 KQ when using OPTIONAL 
resistors) 
Pin 4: Infinity 


ALTERNATE POWER SUPPLY 
CONSIDERATION 


Power supplies other than those previously | 


Mentioned may be used with the Transceiver, 
The power supply used must meet the require- 
ments listed in the Specifications of this manuai, 


-with the following possible exception: If the 


power suppiy meets ali requirements except 
that its B+ screen voltage is too high (275 to 
325 volts), the foliowing changes can be made on 
the Transceiver circuit board, These changes 


ee at oem e tr lta ee ba bese 


will provide the proper screen Vvorrage to tunes 


V5, V6, and V7, NOTE: The OPTIONAL re- 


mate ee hi me ed hhntess aan wnt aieniind in the 


mae 
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kit, These resistors can be obtained from a 
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1, Remove the long jumper in section 4A of 
the circuit board, 

2. Install a 1000 2 4to7 watt resistor anda 
10 KQ 7 to 10 watt resistor atthe OPTION- 
AL locations in section 4A of the circuit 
board, These resistors should be placed 
about 1/4" above the circuit board to pre- 
vent heat damage to the board, Use 1/2" 
of sleeving on each lead, 


3, Install the short OPTIONAL jumper at V in 
section 4A of the circuit board. NOTE: Be 
sure the power cable of the power supply 
has #18 or larger wire for the filament 
circuit, All other wires can be as small as 
#22 wire. 


If any of these resistance readings vary more 
than +20% refer to the In Case Of Difficulty 
section of the manual before proceeding, 


RECEIVER ALIGNMENT 


NOTE: Phono plugs are provided for making 
connections to the sockets on the rear of the 
Transceiver. 


Connect an 8 2 speaker (a 3.2Mto 16 2 speaker 
may be used with reduced efficiency) to the 
SPKR socket, arffl a 50 Qdummyloadto the ANT 
socket, With the power supply wired according 
to the instructions in the Power Supply section 
of the Manual, connect it to the Transceiver 
Power plug. Make sure the VOX DELAY control 
is at the center of its rotation. 
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Turn the FUNCTION switch to PTT. The 
pilot lamps and the tube filaments should 
light, Watch to see that the meter remains 
at zero; if it should start to deflect, the 
Transceiver should be turned off immed- 
iately, as the bias circuit of tube stages V6 


and’V7 is probably shorted and must be cor- 


recied before proceeding. 


Place the Meter switch in the OPERATE 
TUNE position and adjust the S METER 
ADJ control for a zero indication on the 
meter, 


Remove the dummy load from the ANT 


annalenat and 


SVYULACL 


socket, 


plug an antenna into the ANT 


Turn up the AF GAIN control until noise is 


heard in the speaker, Tune up and down the 


band with the VFO. Stations should be heard 


w tneal aatisritey 
any s0Cal ACLIVILTY, 


Adjust the top and bottom slugs of re- 
ceiver IF transformer T3 for the hiehest 

P r or the highest 
meter reading, Use the Short end of the 
alignment tool for the ton slug, and the long 
end of the alignment tool for the bottom slug, 
When passing the long end of the alignment 
tool through the top slug to reach the bottom 
slug, be careful not to disturb the adiustment 


of the top slug, — 


Repeat the adjustment of T3 for the highest 
meter reading, 


Turn the FUNCTION switch to OFF. 


Turn the VFO dial fully counterclockwise 
‘until the plates of the VFO capacitor are 
fully closed, 


Rotate the calibrated dial so that the end of 
the white stripe near the marking is 
aligned with the hairline and tighten the 
setscrew, Check to see that full rotation of 
the dial does not cause any drag or rubbing, 
If it does, move the dial or knob slightly on 
the shaft, then recalibrate and retighten the 
seiscrew, 

Bend the pilot lamp bracket and adjust the 


lamp positions for best illumination of the 
dial and meter. 


Page 41 


VFO CALIBRATION 


Disconnect the antennafrom the Transceiver and 
plug the dummy load into the ANT socket, 


Following are two ways in which tocheck the dial 
calibration with two different types of receivers, 
Use the method that applies to the type of re- 
ceiver available, , 


CALIBRATION WITH ASTANDARD AM BROAD- 
CAST RECEIVER 


i. Connect one end of a short wire tothe antenna 
terminal of the receiver. Place the other end 
of this wire near tube Vid in the Trans- 
ceiver, 


2. Set the receiver dial to, J495 ke and the 
2A 8 ay fe ter 
£84 § 


VFO dial to 36. f,4 


3. Set the FUNCTION switch to PTT andallow. 
the Transceiver to warm up, 


4. Adjust the slug of coil L5 until a whistle 
is heard in the speaker of the receiver. 
Coil L5 will normally have to be turned in 
a counterclockwise direction, viewed from 
the top of the chassis, 


5. If this portion of the AM band has too much 


noise, set the receiver dial at-1695 kc and 7 YEG 


the Transceiver dial at 4.0. Then repeat the 
adjustment of L5, Trimmer C131B neednot 
be adjusted at this time. 


6, Turn the FUNCTION switch to OFF. 


This alignment should provide fairly close 
calibration of the VFO. However, operation of 
the Transceiver near the ends of the VFO dial 
should be avoided until the VFO calibration is 
checked With a crystal calibrator or avery accu- 
rate amateur receiver, 


CALIBRATION WITH AMATEUR BAND 
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1, Connect one end of a short wire to the 
antenna terminal of the receiver, Place 
the other end of this wire near tube V4 in 
the Transceiver, 


2, Temporarily remove V5, the 12BY7 tube. 


3. Turn the FUNCTION switch to TUNE and 
allow the Transceiver to warm up. 


4, Set the dials of the receiver and Transceiver 
to +o megacycles, The receiver should he 


10 7 ae YOLES, 2425 TCes vel So 


operated in the CW mode, 


or 
ry 


Adjust coil L5 until the Transceiver signai 
is heard in the amateur receiver speaker. 
Check the VFO diai calibration by setting 
the dials of both ¢ the receiver and Tran- 


xe a cant 


ceiver first to Bos megacycles and then to 
40 megacycles, The calibration should 
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variations should be corrected by adjust- 


ing coi as C131B 
mg coil LS at ti megacycles and C131B 


the trimmer on the VFO variable capac- 
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6. Turn the FUNCTION switch to OFF. 


CRYSTAL CALIBRATOR CHECK OF VFO DIAL 
SETTINGS 

The preceding adjustments of the VFO will only 
be as accurate as the receiver used. The cali- 
bration can be accurately checked by using the 
Heath Model HRA~10-1 Crystal Calibrator as an 
accessory. with the Transceiver, The Crystal 
Calibrator accuracy should be checked against 
WWYV by using a receiver other than the one in 
the Transceiver to set the calibrator at 5, 10, 


ane ee meen te 


or 15 megacycles, 


1, Plug the Crystal Calibrator into the cali- 
brator socket of the Transceiver, 


ntothe ANT socket 


= ote cxet, 


1 in the PTT posi- 
n the OPERATE 
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TUNE position. 


3. Turn on theCrystal Calibrator by pulling the 
AF GAIN control knob "out.’' Allow suf- 
ficient time for the Calibrator to warm up. 


uracy of the VFO 
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5, Turn the FUNCTION switch to OFF. 
TRANSMITTER ALIGNMENT 


BIAS SETTING 


1, Connect the dummy load to the ANT socket. 


5. 


Remove V5, the 12BY7 tube, 


Set the FUNCTION switch to TUNE and the 
Meter switch to BIAS SET. 

Then adjust the FINAL BIAS control for a 
reading of S3 on the meter, There is a 
small triangle above the ''3'' on the meter 
to indicate the proper bias setting, 


Turn the FUNCTION switch OFF, and re- 
place V5, the 12BY7 tube, 


RF AMPLIFIER ADJUSTMENT 


1, 


st t 
dummy load or with the VI'VM RF probe 


the dummy 1 


Connect a voltmeter across the dummy 
load, if your dummy load provides a DC 
voltmeter connection, or use a VI'VM with 
an RF probe positioned near the dummy 
load. Do not connect the RF probe to the 
dummy load as there is sufficient voltage 
output to burn out the diodes of some RF 
probes, 
LG 


With the VFO dial set to 3-8, place the 
FUNCTION switch in the TUNE position 
and the Meter switch to TUNE-OPERATE. 
The voltmeter should indicate some output. 


Adjust the FINAL TUNE control for mazi- 


mum output, which should give a reading of 
over S3 on the Transceiver meter, If the 


APN Mm 
meter goes above 88, adjust the CARRIER 


NULL control to drop the level to S89, 


Adjust both slugs of transformer T2 for 


Mmeayimiim meter indication 
a Maximum meter SHULL ALLO, 
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the PTT position, Allow the Transceiver to warm 
fettl 


uy for at least one-half hour before adiu o 
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the balanced modulator, 


1, 
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Press the PTT switch, or ground lug #2 of 
the MIC socket with a Shore wire. and adiust 
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the aero NULL control for aminimum 


indication on the test meter, 
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Using the long end of the alignment tool 


adjust the bottom slug of transformer T1 
to the bottom of its travel (clockwise from 


the top of the chassis). 
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3. Adjust the top slug of Tl for a maximum 
signal indication, This should take only a 
very slight turn of the slug, If the slug is 
turned down too far, a larger, but false, 
peak will appear. 


4, Again, adjust the CARRIER NULL control 


enal inctas 


for a minimum signal indication, 


NOTE: The signal level should now become 
quite low, and if a VTVM and RF probe are 
being used, the probe should be connected to the 
center pin (pin 2) of the ANT socket, 


5. Now adjust the bottom siug of Ti back up 
into the transformer, As the slug is ad- 
justed, there will be a dip to a minimum 
indication, Adjust the slug for the mini- 
mum (dip) indication, 


6. Readjust the CARRIER NULL control and the 


Before installing the Transceiver in the cabinet, 
determine whether it will be used for fixed 
station or mobile operation, or both, For fixed 
station use only, perform the steps under Fixed 
Station Installation; for mobile use only, ber- 


form the steps under Mobile Installation, If you 


plan to use the Transceiver alternately in fixed 


station and mobile installations. perform the 


HF YA AER U ANSEL pe. 
steps in both sections. 


Refer to Pictorial 20 for the following steps. 


NOTE: If a microphone clip is to be used 
(supplied with your microphone), it may be 
installed on either end of the cabinet, so 


10-32 
THUMBNUT 
10-32 
SHOULDER 


SPACER 


/ 
PICTORIAL 20 a 


10 a a on 
[°s #10 LOCKWASHER 


ine :) NUT 


# 6 LOCKWASHER 


Ca t 


bottom slug of transformer T1 for the 
lowest possible minimum signal indication, 
The adjustments are now quite critical: 
turn them slowly, Repeat this adjustment 
until the best null is obtained, 


7, Disconnect the test meter from the Trans- 
ceiver and if used, the wire connected 
between lug 2 of the MIC socket and the 


chassis, 


8. Turn the FUNCTION switch to TUNE and 
the Meter switch to OPERATE TUNE. 


9. Adjust the TUNE LEVEL control to in- 
crease the meter reading to an S3 to S6 
indication. 


DRIVER TUNING 
The driver tuning coils are preset at the factory, 


the micronhone can he lifted um and o1 


2 
so the microphone can be pulled toward the 
front and out, Use 6-32 x 1/4" screws, #6 


lockwashers, and 6-32 nuts to mount the micro- 
phone clip, 


FIXED STATION INSTALLATION 


(V) Install the medium rubber feet at the rear 
holes in the bottom of the cabinet, using 
6-32 x 3/8" screws, #8 flat metal washers, 
#6 lockwashers, and 6-32 nuts, 


( vi Install large rubber feet at the front holes 
in the bottom of the cabinet, using 6-32 x 
1" screws, #6 lockwashers, and 6-32 nuts, 
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FOR MIC 


CLIP 


§ LOCKWA 
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MOBILE INSTALLATION 


Determine whether the Transceiver is to be 


mounted under the dash or on the floor of the 


automobile, See Figures 4A and 4B. If under- 


the-dash mounting is pr referred, there are two 


holes near the. center on each side of the cabi- 


net which can be used for mounting, For floor 


mounting, the holes at the rear on each side of 
the cabinet can be used. Choose the holes that 


Wit Uadwante vad vou ue WanVJOSS Mit 1S 
will provide best balance for your installa- 


tion, 


ch Mount the gimbal bracket hardware in the 
Y cabinet holes decided upon, Use 10-32 x 
5/8" screws, #10 lockwashers, 10- 32 
shoulder spacers, and 10-32 thumbnuts. 


See Pictorial 20. 


Figure 4A 
BS 


mA 


Figure 4B 


(,)j Referring to Detail 20A, install four small 
J rubber feet into the gimbal bracket, This 
is easily done by looping a length of bare 
wire around the groove of the rubber foot 
and passing the wire through the hole in 

the gimbal bracket, Pull on the wire until 

the rubber foot is properly seated in the 


hole, 


CRYSTAL CALIBRATOR MOUNTING 
Refer to Pictorial 21 for the following steps. 
If the Heath HRA-10-1 Crystal Calibrator is to 


be used with the Transceiver, perform the 
pou wane segs see mounting the Trans- 
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( ) Referring to Detail 21A remove screws A 
and B from the Calibrator, 


) Mount the angle brackets to the Calibrator 
at A and B, using #6 fiber flat washers, 
#6 fiber shoulder washers, #6 lockwashers, 
and 6-32 x 1/2" screws, Be sure the fiber 
shoulder washers are centered properly in 
the larger holes of the angle brackets. 


(_) Plug the Calibrator into the Calibrator socket 
of the Transceiver. 


CABINET MOUNTING 


Refer to Pictorial 21 for the following steps, | 

( ) Slide the Transceiver chassis into the 
cabinet. If the crystal calibrator is used, 
be careful not to damage it when sliding 
the Transceiver into the cabinet. 


( ) Secure the chassis in the cabinet, using six 


#6 x 1/4” sheet metal screws, four in the 


back and two in the bottom, 


( ) If the Heath Crystal Calibrator is used, 


fasten it to the rear of the cabinet with two 


#6 x 1/4" sheet metal screws. 
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MICROPHONE : 


Any high impedance crystal, dynamic, or ce- 


ramic microphone having a minimum output of 


10 millivolts can be used with the Transceiver, 


Pictorial 22 shows how most communication 
microphones can be wired for VOX, PTT, or 
both types of operation, The only difference 
in wiring to change the microphone from just 
PTT operation to both types of operation, is the 
addition of the jumper wire in the microphone, 
This additional wire keeps the audio iead from 
being opened when the microphone button is 
released, thus permitting VOX operation with 
the Transceiver, When wired in this manner the 


switch OL the micr ophone will actuate the relay 
of the Transceiver for PTT operation, 


The Transceiver must be placed in a location 
with adequate ventilation because of the amount 
of heat given off by the tubes, Inadequate ventila- 
tion could cause considerable damage to the 
circuit components, 


The power supply can usually be located under 
a table or some other out-of-the-way place, 
since it is controlled by the FUNCTION switch 
of the Transceiver. 

he Transceiver requires ab 


t al 
watts of power when transmitting, it should not 
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A microphone not having a switch will be satis- 
factory for VOX operation by installing the male 
microphone connector supplied, The audio lead 
should be connected to pin #1 and the shield 
shouid be connected to the spring of the con- 
nector, 


The Transceiver should be grounded toa ground’ 
rod or cold water pipe, Make the ground con- 


nection to the Transceiver at one of. the cabinet 
mounting screws. 


ee Cage Cee 


A doublet antenna fed by RG-58 or RG-59 cable, 
or an inverted ''Vee" type antenna fed with coax 

abie will work very well with the Transceiver. 
Chee types of antennas using high impedance 
awa fan Aiann a pi i alte a 


ena-1éeaing, off-center feeding, open wire lines, 
or 300 2 twin lead, can be used if an antenna 
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Mic d 

© SPEAKER a 

ae | Y 
coupler is used between the antenna and Trans- 
ceiver, The antenna used must provide a low 
SWR (standing wave ratio) to the Transceiver 


for successful operation, Lightning arrestors on 


+h mta at ™ 
me antenna are a must, The antenna must 


be grounded, and the Transceiver should be taken 


off th ai i m i 
off the air when a lightning storm is near. 


mna, Do not uge an antenna that wil not 


t 

te 

through a "peak" in TUNE. Connect aSWR bridge 
to 


he antenna and make sure the SWR is helow 


om 
® goo 
Fw 


to 1, Power for operating the bridge may be 
ined by carrier output in the TUNE position 


the FUNCTION switch, 


Use an 8Q speaker capable of handling one watt 


of audio power, 


Three typical installations are shown in Figures 
5, 6, and 7, Figure 5 shows a basic hookup 
suitable for either fixed station or mobile op- 
eration, Figure 6 shows a fixed station installa- 
tion using a linear amplifier with a built-in 
antenna relay switched by the Transceiver. 


ANT _iNPUT RELAY | 


RELAY CONTROL CABLE 


eeanen 


Owen | 


POWER 
—emm(_ | SUPPLY 


1 20VAC 


— os ee 5 


Remember Wat one side of the EXT 
RELAY socket in the Transceiver is connected 
si 


s, Ther ane it should not be con- 
s for relay switch- 


pavdan the Trananaienr 
CauSé thé 1. ransceiver 


ing. The AC vyoitage 
chassis to be "hot,"" creating a shock hazard, 


ba gigs : 
The switching ci 


If low voltage DC is used on the relay switching 
line, be very careful to get the polarity of the 
voltage connected vrovnerly, The grounded DC 
Ee ON eee aia died Je Ne ~ 

lead must be connected to the outside (chassis) 
of the plug, 


Figure 7 shows a setup incorporating a linear 
amplifier which does not have a built-in relay, 
When using a separate antenna relay in this 
manner, a Suitable isolation transformer must 
be used to overate the relay and isolate the AC 


line from the Transceiver chassis. 
MOBILE 


The preferred location for mobile operation is 


under the dash, although you may desire to 
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mount the unit on the floor, See Figures 4A 
and 4B, The gimbal bracket should be mounted 
in the desired location in the automobile, using 
the #10 sheet metal screws, The starting holes 
for these screws should be made with a 9/64" 
drill, being careful not to drill into existing wir- 
ing or instruments, Keep all Transceiver cables 
clear of the automobile pedals and control 
cables, 


Any cables that have to go through the fire wall 
will usually fit through existing grommets, If it 
is necessary to make holes through a sheet metal 
partition, a long tapered punch usually works 
better than a drill, A drilled hole leaves sharp 
edges which can cut the wires, When a punch is 
driven through the metal, the sharp edge is rolled 
back and a smooth hole will result, 


Be sure to leave enough extra cable sothe Trans- 
ceiver can be removed from the gimbal bracket 
and operated, to permit adjusting the rear apron 
controls, 


Mount the antenna according to the manufactur- 


er's instructions, Be sure to make a rood ground 
omax “ Sv hall — tol wu 


connection between the shield of the coax cable 


and the car body at the antenna base, Low fre- 


ae tee ASL an Um 


quency antennas with loading coils must be care- 


fully tuned, as a small change in antenna 


length changes the SWR considerably, The fre- 
quency range of whip antennas on 75 meters is 
usually only about 25 ke; beyond this range 
loading becomes difficult or impossible with- 
out readjusting the antenna, 


, 
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IMPORTANT NOTE: To make a loaded whip 
antenna present a 50 Q load to match the coax 
cable on 75 meters, a 1000 upf mica capacitor 
must be connected between the base of the an- 
tenna and ground, This can be done inside the 
automobile body as shown in Figure 8A, or be- 
tween the antenna and one of the mounting 
screws, using two control solder lugs as shown 
in Figure 8B. The necessary parts are supplied 
with this kit, Connect a SWR bridge to the an- 
tenna and make sure the SWR is below 1.5 to 1. 

Power for operating the bridge may be obtained 
by carrier output in the TUNE position of the 


FUNCTION switch, 
The FINAL TUNE knob will peak in the center 


third of rotation with a properly matched antenna 


Weld US SULALSUTS Walds We ay scenes at esse, 


Do not use an antenna that will not tune through a 
"peak" in TUNE. 


ath Mo » Sneaker can he used for 


utomobile, or a car radio 
may be used, 


mnect the cables and mount the Transceiver 


in the gimbal bracket, Position as desired and 
tighten the thumbnuts. "I 
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In some mobile installations you may find that ways in which this type of noise can be sup- 


Pen are mE | ee 


ignition or generator noise is too high for satis- pressed, Use as many of these suggestions as 


factory operation, Figure 9 shows a number of necessary to obtain the desired results, 
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THE VOLTAGE REGULATOR SHOWN | 
BATTERY, ARMATURE AND FIELD CONNECTIONS MAY NOT BE iN 
[SIDE VIEW OF | ORDER INDICATED. DO NOT BYPASS FIELD WINDING WITHOUT A 
MOUNTING PLATE ‘BE RESISTOR IN SERIES. CHECK TERMINAL LOCATION CAREFULLY. 
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', [Resistor TYPE SPARK PLUG 
OR 10 K2. SUPPRESSOR 


THROUGH 


ARM FIELO lic 


0.1 : fd FEED-THROUGH 
CAPACITOR 


poce eo c noon 
L 
IGNITION ee pa er 
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5 K OHM ERIE TYPE = LTWR-5M 
| 0.5 MFD | | 
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OPERATION 


NOTE: IT SHOULD BE NOTED THAT AN AMA- 
TEUR RADIO OPERATOR AND STATION LI- 
CENSE(GENERAL CLASS PRIVILEGES) IS RE- 
QUIRED TO PLACE THIS TRANSCEIVER ON 
THE AIR. Information regarding licensing and 
amateur frequency allocations may be obtained 
from publications of the Federal Communica- 
tions Commission or the American Radio Relay 
League, 


FUNCTION OF OPERATING CONTROLS 


Figure 10 contains a brief description of the 
function of each control, Read the control 
descriptions carefully, then proceed with the 
following information. 


VFO 
Since the transmitter and receiver are locked 


together in frequency, it ig not necessary to 


Dever e SS AS SYM EEN gay a SEYS SEEU Uy OF 


"zero" the receiver frequency with the trans- 
mitter, Therefore, care must he taken that the 
VFO dial is not disturbed during a contact be- 
cause your transmitted signal frequency will 
change, 


RECEIVING 


Operation of the Transceiver is quite simple, 
since there is little tuning to do once the 
alignment has been completed, Turn the Trans- 
ceiver on by placing the FUNCTION switch in 
the PTT position, After a short warmup period, 
stations should be heard by tuning the VFOdial, 
The volume is adjusted by the RF and AF GAIN 
controls, With the meter switch inthe OPERATE 
TUNE position the meter will indicate received 
signal strength in "S" units, and db over S9. 
Normally the RF GAIN control is operated at 
its maximum clockwise position, where the 
meter indicates the strength of received sig- 
nals in S units, If signals are extremely strong, 
the RF GAIN control can be reduced to give the 
desired level, The S METER reading is affected 
by the setting of the RF GAIN control, 
TRANSMITTING 

After an operating frequency has been selected 
by tuning the VFO dial, place the FUNCTION 
switch inthe TUNE position, turning on the trans- 
mitter, With the Meter switch in the OPERATE 
TUNE position, adjust the FINAL TUNE control 


for a maximum indication on the meter, indicat- 
ing proper tuning for maximum output power, 
Transmitting with the FUNCTION switch in the 
PTT or VOX position gives ameter indication of 
the ALC voltage, As the operator talks, the meter 
should deflect acoupie of S units, indicating max- 
imum output peaks, (The Heath Monitorst ope can 
be used with the Transceiver in fixed- station op- 
eration to provide a visual display of trans- 
mitter output.) The meter may read below the 
zero mark while transmitting, without harm, 


The meter switch may be placed in the BIAS 
SET position while transmitting to observe plate 
current variations of the final RF amplifiers. 
Normal talking should produce peaks at about S6 
on the meter, with loud steady tones resulting 
in full-scale peaks, If the peaks of average 
talking levels are above S6, the MIC GAIN is 
set too high, and should be reduced to provide 
the S6 level, 


To keep the Transm ere in peak operating con- 
dition, “it Should be adjusted periodically as di- 


rected in the tig gaan section of the manual, 
The BIAS control should be adjusted as directed 
in the Alignment instructions, The BIAS con- 
trol setting should be checked and adjusted as 


necessary whenever power supplies are changed. 


carrier properly nulle = s ae can ‘be 
just 


VOx 

To use the voice controlled relay, place the 
FUNCTION switch in the VOX position, Adjust 
the VOX control for the microphone sensitivity 
desired to turn on the transmitter. The VOX 
DELAY control should be adjusted for the 
hold-in time desired after the operator stops 
talking. Maximum counterclockwise setting of the 
control will keep the transmitter ON allthe time. 


ANTENNA 


The antenna must have alow SWR, since the out- 
put of the Transceiver has fixed loading and a 
limited tuning range, The antenna tuning should 
be checked with a reflected power meter or SWR 


| 
! 


bridge to make sure it has an SWR of 1-1/2 to 
1, or less, Operation with a high SWR will re- 
sult in overloading the output tubes, When using 
a SWR bridge, carrier may be obtained for tuning 
the antenna by switching the FUNCTION switch 
to the TUNE position. Care must be taken that 
the SWR bridge is not overloaded when trans- 
mitting SSB, since the peak output power is 
much higher than the output in TUNE. The an- 
tenna must be matched to, and fed with, 50 2 
coax cable for best results; the transmitter is 
not designed to load into random lengths of 
wire or open-wire transmission lines, 


Special care must be taken with mobile installa- 
tions, since short loaded and center loaded an- 


IN CASE OF 


1, Recheck the wiring, Trace each lead in 


eolored wneneil om the Diaetorial as it ia 
COsGPCG pencis Oh Ue sietoPida as it is 


checked, It is frequently helpful to have a 


friond check vour work. Someone whois not 
ariens Coeca your worg, someone who is not 


familiar with the unit may notice something 


consistently overlooked by the constructor 
ntly rlooked by the nstructor, 
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kits that are returned for repair, do not 
function properly due to poor connections 
and soldering, Therefore, many troubles 
can be eliminated by reheating all connec- 
tions to make sure that they are soldered 
as described in the Proper Soldering Tech- 
niques section of this manual. 


3. Check tobe sure that all tubes andcable con- 
nections are in their proper locations. Make 
sure that all tubes light up properly. 


4, Check the tubes with a tube tester or by 
substitution of tubes of the same typ és 


and known to be good, 


5. Check the values of the parts, Be sure 
that the proper part has been wired into 
the circuit, as shown in the pictorial 
diagrams and as called out in the wiring 
instructions, 


tennas are very critical to tune. An operating 
frequency change of 10 or 20 ke will often change 
the antenna tuning considerably. Better antennas 
with loading coils have higher "Q'' and sharper 
tuning, Follow the antenna manufacturer's in- 
structions carefully to obtain proper adjustment. 


Convenient, accurate signals at 100 ke inter- 
vals for receiver dial checking can be obtained 
by using the Heath Crystal Calibrator, The 
Crystal Calibrator can be plugged into the 
calibrator socket of the Transceiver. It is 
turned on by pulling out the AF GAIN control 
knob. 


F DIFFICULTY 


= 


Check for bits of solder, wire ends or other 


foroaion attor which mary he lodead in the 
forcign matter Wnicnhn May ve .zoGgea in tne 


wiring, 


7. If, after careful checks, the trouble is still 


not located and a poltinoter is available 


not located and a voltmeter is available, 
check voltage readings against those shown 
in Figures 11 and 12, NOTE: All volt- 
age readings were taken with an 11 meg- 
ohm input vacuum tube voltmeter, Volt- 


ages may vary as much as 10%. 


8, A review of the Circuit Descriptions will 
prove helpful in indicating where to look 
for trouble, 


9, Check the power supply and antenna, 


NOTE: To aid in servicing or troubleshooting 
the Transceiver, refer to the Resistance and 
Voltage readings on Figures 11 through 13 and 
the Circuit Board X-Ray Views shown in Figures 
14 and 15 on Pages 54 and 55. 


Breaks in the foil of the circuit board can 
easily be detected by placing a bright light 
under the foil side of the board and looking 
through the board from the lettered side, A 
break will appear as a hair-line crack in the 
foil, 
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TROUBLESHOOTING CHART 


| TRANSMITTER DIFFICULTIES | POSSIBLE CAUSE | 


CARRIER NULL control changes 1, FUNCTION switch in TUNE position, in- 
carrier ievei, but not to a low enough serting carrier, 
level, 2, Crystal diodes CR1 through CR4 installed 


| backwards or are faulty, 
| | 3. Transformer T1 incorrectly aligned, 


| No relative power indication. 


Resistor R61 burned out, due to trans- 
mitting without antenna, 
| 2. Antenna shorted, 

3 


nea ov ers 


TUNE LEVEL set too iow, 


Chopped or broken modulation, 1, MIC GAIN control set too high, 
especially on peaks, | 2. Faulty microphone cable or connections, 
3. Receiver cutoff bias line partially shorted, 
| Check voltages and resistances, | 
| Radical change in BIAS SET reading, | 1. Changed power supplies without Pechecking | 
tranamittar adduatm ant 


Uh AAAS ALLU LL AMY usTMeEnNtT, 


| Plates of RF final amplifier tubes get | 1. No bias on tubes, Check voltage and re- | 


red hot, sistances, 

Very low input to grids of RF final Bey Coile 2h?) cand: -improperly. installed. 

amplifier tubes from driver V5, | Check color dot markings. 
2, T2 not aligned properly 


Receiver squeals and oscillates 1, 
| with no antenna connected, | 


Received signals cannot be tuned . Other station operating on other sideband 


in properly, Try other portions of the dial, 


No sound from speaker, 1, Speaker unplugged or faulty. 
2. Unit is transmitting 


, 


oe ‘ “ ga 


ean | acid 
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| GENERAL DIFFICULTIES | POSSIBLE CAUSE 


Receive RF burns when removing 
antenna connector, 


Transceiver chassis "thot" causing 
electrical shock with linear ampli- 
fier connected, 


Filaments stay lit when Trans- 


| ceiver is turned OFF. | 


Meter reads backwards. 


| te 


1, Ungrounded high voltage connected to EXT 


Transmitter tripped on by noise when in | 
VOX operation, 


RELAY socket, See Installation section of | 
manual, 


1, Improper power supply connections, 


Power Supply (HP-20) still turned on, 
HP-10 Power Supply not modified. 


1, Meter improperly wired, 


Po —tss—sSYS CO 


Meter switch improperly wired, 
S METER ADJ control not set properly. 


| No output from VFO, V14. 1, Wrong or faulty tube in socket V13 or V14, 


This Circuit Description is a detailed explana- 
tion of the Transceiver circuits that were cov- 
ered only briefly in the General Circuit De- 
scription on Page 5, All circuit references in 


this description concern the Schematic Diagram. 
SCHEMATIC DIAGRAM 


The circled letter-number designations on the 
Schematic Diagram are used to identify re- 
sistors, capacitors, chokes, etc, Each of these 
designations is related to the tube stage in 
which it is used, by the first number; For 
instance, the resistors in tube stage V1 are 
designated R10, R11, etc. In tube stage V12 they 
are marked R120, R121, etc. This system of 
circuit component designation is used through- 
out the Schematic. 


Numbers in diamonds on the Schematic refer to 
the color coding of the cable assembly wires, 
Numbers 1 through 9 indicate solid colors; 
numbers 10 through 18 refer to wires with a 
white background and a single color stripe; and 
numbers 20 through 28 refer to wires with a 
white background andtwo identical color stripes. 
The numbers can be related to wire colors by 
using the same color code as used for re- 
sistors: brown = 1, red = 2, orange = 3, etc. 


MICROPHONE AMPLIFIER V1A 


Voice signals from the microphone are coupled 
through capacitor C12 to the grid of micro- 
phone amplifier tube VIA. The amplified signal 
at the plate of V1A is coupled through C14 to 
the Mic Gain control, and through capacitor 
C102 to the VOX (voice operated transmitter) 
circuit, The setting of the Mic Gain control 
determines the amount of modulation, Since 
V1A supplies signals for modulation and for 
VOX, it operates during both receiving and 
transmitting. Capacitor C10 bypasses to ground 
any RF signal picked up by the microphone 
push-to-talk switch lead, 


AUDIO FREQUENCY CATHODE FOLLOWER 


The audio signal from the Mic Gain control is 
applied to AF (audio frequency) cathode follower 
stage ViB. This stage matches the tube im- 
pedance to that of the balanced modulator, By- 
pass capacitor Ci9 keeps the modulator RF 
voltages from reaching V1B. During receiving, 
the relay cuts off VIB and a number of other 
transmitter stages, 


BALANCED MODULATOR 


When the audio signal from V1B and the RF 


sienal from carrier oseillator V11B is applied 
wags BAA 2120/4448 UVOALL ATL Ue 4440600 2 tear awe bated 


to the 4-diode balanced modulator, two dif- 


foroent frequencies are produced, This ring- 
eUe Can 22 CU UuUCL a pe UuUul ou 


type balanced modulator uses diodes CRi through 


Qne of the two sign 


modulator is the sum of the audio and carrier 
frequencies; the other signal is the difference 
between the ‘audio and carrier r frequencies, These 


signals are the upper and lower sidebands. 

The carrier signal is applied across the modu- 
lator diode ring in a balanced circuit, consisting 
of one winding of transformer T1, capacitors 
C1 and C2, resistors R3 and R4, andthe Carrier 
Null control, The Carrier Null control is used to 
balance out the carrier signal in the modulator, 
leaving only the upper and lower sideband sig- 
nals at the modulator output, 


The output from the balanced modulator is the 
result of combining the audio and carrier signals. 
Neither the audio or carrier signals appear in 
the output, but the effect of the audio signals un- 
balancing the nulled circuit at an audio rate 
produces the sum-and-difference frequencies 
called sidebands, With no audio, there is no 
output from the balanced modulator, 


With the Function switch in the Tune position, 
a DC voltage is applied to the balanced modu- 
lator through resistors R1 and R2, This voltage 
can be adjusted with the Tune Level control, This 
DC voltage is used to unbalance the modulator 
to provide a steady output signal for transmitter 
tuning purposes, 


TRANSMITTER IF AMPLIFIER 


The sideband signals from the balanced modu- 
lator are coupled through transformer T1 and 
then are amplified by transmitter IF (intermed- 
iate frequency) amplifier V2A. These signals are 
then applied to the crystal filter, consisting of 
crystals Y2 through Y5, and coil L1. The crystal 
filter eliminates the upper sideband, and permits 
the lower sideband to pass through to common 
IF amplifier V3 for additional amplification, 


Stage V2 is turned off while receiving by apply- 
ing additional negative DC voltage to its grid 


through the secondary of transformer T1. This | 


control voltage is impressed on the AL  (auto- 
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matic level ‘control) line, which is also used to 
eontrol the eain in a number of other trans- 


OIE aail tuo OS Ule 


mitter stages to prevent overloading, Overload- 
ing can be detected by observing the action of 


the meter, Normally the meter rests at or 
Slightly helow zero; however, if the onerator 
talks too loud or if ‘the Mic Gain control is set 
too high, the transmitter section would overload, 
This causes a change in ALC voltage which in- 
creases the bias, reducing transmitter gain and 


causing meter deflection to indicate ALC action, 
COMMON IF AMPLIFIER V3 


When transmitting, V3 amplifies the lower side- 
band signal from the crystal filter and then 
applies this signal to IF transformer T2, When 
receiving, the receiver IF signal is amplified by 
V3 and is then applied to receiver IF amplifier 
v9. 


TRANSMITTER MIXER V4 


Transmitter mixer V4 receives two signals si- 
multaneously; one is the SSB signal from T2, and 
the other is the VFO (variable frequency eats 
lator) signal from V13 and V14, through the 
secondary of transformer T2. Tube V4 produces 
the frequency sum of these signals, which is at 
the proper operating frequency. This signal is 
applied to the primary of coil L2, (Tube V4 is 
cut off by bias voltage from the ALC line when 
receiving,) Coil L2, which has two windings, 
is broad-tuned to cover the 80 meter band. 
This coil is alsoused when receiving, andis then 
connected to receiver RF amplifier V8A and 
receiver mixer V8B. 


DRIVER V5 


Driver V5 receives the signal voltage from coil 
L2 through parasitic suppressor resistor R50. 
The ALC line is also connected to V5 to control 
transmitter gain, and to cut off the driver when 
receiving, Single-tuned coil L3 and the double- 
tuned coil L2 form a bandpass device that covers 
the frequencies of the 80 meter band without 
the necessity of tuning the driver stage, Voltage 
for bridge neutralization of final amplifier tubes 
v6 and V7 is fed through capacitors C63 and 
C64 to the bottom of coil L3, and across C55, 
The small winding of coil L3 is used for the 
input signal from the antenna when receiving, 
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RF FINAL AMPLIFIERS 


RF final amplifiers V6 and V7 are connected in 
parallel, High voltage plate connections are under 
the chassis, The grids are connected by a long 
foil strip on the circuit board, This str rip is b py- 
passed at its ends by capacitor C61 and C71 to 


Suppress VHF ign ra oa Cathode resistor 


R71 is a meter shunt for measuring cathode 


current when the meter switch is in the BIAS 


SET position, 


Tubes V6 and V7 are operated as linear ampli- 
fiers, with high power sensitivity, Grid load 
resistor R72 is connected to the Final Bias 
control through R73, to allow adjustment of the 
grid voltage for proper operation, The Final 
Bias control is grounded through resistor R75 
when transmitting, When receiving, this control 
is grounded through resistors R76 and R77 to 
increase the grid bias to cut off the final tubes. 


AUTOMATIC LEVEL CONTROL 
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No grid current is drawn by tubes V6 and V7 


in normal linear operation; however, when 


, 
higher than normal grid drive is applied, grid 


current will Ho ow and change the bias voltage, 


This higher-than- aera grid drive, caused 


by too much audio signal, makes the bias voltage 


change at an Adis rate, 


hi 
This varying bias 


voltage is coupled thro ough capacitor C75 to 
diode D70, which rectifies s signal to develop 
the DC negative ALC voltage, which is applied 
to V2A, v4, and V5, neuer som R78 and R79, 
along with capacitor. C74, filter this voltage 
and provide the proper time delay for ALC 
action, The entire ALC circuit is biased above 
ground by resistors R76 and R77 to cut off the 


transmitter section when receiving, 
TRANSMITTER OUTPUT CIRCUIT 


The plates of the RF amplifier tubes are con- 
nected to the supply voltage by choke RFC61, 
Their signal is coupled to the pi-section output 
circuit through capacitor C67, Output coil L4 
is tuned by Final Tune capacitor C65, Antenna 
loading is fixed by capacitor C77, With the Func- 
tion switch in the Tune position, a sampling of 
the output voltage from resistors R61 and R62, 
and diode CR60, gives a meter indication to 
indicate proper adjustment of the Final Tune 
capacitor, 
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RELAY TRANSMIT-RECEIVE SWITCHING 


Switching between transmitting 


and receiving 
is done by the relay, Section A of the relay 
switches the antenna, and section C switches the 


bias voltages, 


Section B of the relay is connected to the Ext 
Relay socket on the rear of the Transceiver, 
and can be used to control external equipment, 
such as a linear amplifier or antenna relay. 
Because one side of the Ext Relay socket is 
grounded to the Transceiver chassis, the socket 
must not be used to switch any voltage ina 
circuit that operates above ground, as the chassis 
would become "hot," causing a possible shock 
hazard, 


VOX AMPLIFIER Vi0 AND RELAY AMPLI- 
FIER V2B 


The Transceiver can be switched from receive 
to transmit by either the push-to-talk or the 
VOX method, VOX Amplifier V10 is normally 
operated in a saturated condition, that is, 
with very low plate voltage and maximum plate 
current, Positive half cycles of the voice signals 
from V1A have no effect on V10, however, the 
negative half cycles cause the plate current to 
drop, thus increasing plate voltage, This in- 
creased plate voltage fires neon lamp NE2, pro- 
viding a positive switching action, The voltage 
from the neon lamp is then amplified by relay 
amplifier V2B, which operates the relay, Ca- 
pacitor C105 and resistor R107 form a delay 
network that establishes the time the relay 
stays closed after being tripped, The length 
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of time 3 is deter mined wy wic Ssétring of the VuUaA 


Delay control, 


ANTI-TRIP CIRCUIT 


Because the VOX stages operate on both trans- 
mit and receive, the speaker signals during 
receive must be kept from tripping the relay 
when receiving, This is done by taking a portion 
of the audio signal from AF output stage V12A, 
rectifying it with diode D100 to produce a posi- 
tive voltage, and feeding this voltage to the grid 
of V10 from the VOX control, This voltage tends 
to increase the plate current of V10; signals 
from the microphone (picked up from the speaker) 
tend to decrease the plate current, Therefore 


oS 


with both signals present at the grid of V10, 
the signals cancel each other, preventing the 
speaker from tripping the VOX circuit, Speaking 
into the microphone produces signals not present. 
in the speaker circuit, permitting the VOX cir- 
cuit to function normally. The VOX control not 
only adjusts for proper anti-trip voltage, but also 


determines the sensitivity of the VOX circuit. 
PUSH-TO-TALK CIRCUIT 


With the Function switch in the PTT (push-to- 


talk) position, V10 is disabled by grounding its. 


grid, V2B is made to operate and close the relay 
by grounding its grid (shorting the bias) with the 
push-to-talk switch in the microphone, The 
Function switch in the PTT position also makes 
the VOX delay circuit inoperative by removing 
C105 from ground, Push-to-talk operation with 
the Function switch in the VOX position uses 
the VOX delay circuit, causing the receiver 
to "delay" before coming on after the micro- 
phone button is released, The Function switch 
in the Tune position turns the transmitter on by 
grounding the grid of V2B. 


RECEIVER SECTION 
RADIO FREQUENCY AMPLIFIER V8A AND 
RECEIVER MIXER V8B 


The incoming signal is connected to RF ampli- 
fier V&A through coil L3, The amplified signal 
from V8A is then coupled through coil L2 to 
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receiver mixer V8B. During receiving, cutoff 
bias is removed in the receiver section to permit 


eee a ans AOA mA neo 
tubes V8A, V8B, V9, and V12A to operate, V8A 


is controlled by. bias from the AVC (automatic 


W nive ; 
volume contr ol) circuit, AVC in the €iv 


similar to ALC in 
at 


in the receiver is 
e transmitter, in that it 


ant rcececiver output 
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is controlled by section C of the relay, 
CRYSTAL FILTER 


The signal is coupled from mixer V8B to the 
erystal filter through C80, which is small in 
value to avoid upsetting the input impedance of 
the filter, The crystal filter exhibits the same 


characteristics in receiving as in transmitting; 
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it shapes the IF passband to have steep sides, a 
flat ton, and a narrow bandwidth, This permits 
good selectivity for SSB reception in crowded 
amateur bands. 


COMMON IF AMPLIFIER V3 AND RECEIVER 
IF AMPLIFIER V9 


Signals from the crystal filter are amplified by 
common IF amplifier V3 and then fed to re- 
ceiver IF amplifier V9, The cathode and screen 
of tube V9 are connected directly to those of 
tube V2A. The meter, which is connected inthis 
circuit, indicates received signal strength in 
S units, as the AVC voltage changes the current 
in V9, The meter functions as an ALC indica- 
tor when transmitting without any switching, The 
gain of V9 is controlled by the AVC voltage 
applied through resistors R91 and R92, 


PRODUCT DETECTOR ViIi1A AND AUDIO FRE-~- 
QUENCY AMPLIFIER V12B. 


The amplified signal from V9 is coupled through 
IF transformer T3 to the grid of product de- 
tector V11A. Also, a signal from carrier oscil- 
lator ViiB is fed to the cathode of ViiA. A 
heterodyne mixing action takes place in V114, 
resulting in an output signal which is the differ- 
ence frequency of these two signals: an audio 
signal, Capacitors C111 and C112 bypass any 
RF signal coming from V11A, but permit the 
audio signal to pass through to AF amplifier 


V12B. The output from V12B is fed to the AF 


output amplificr V12A through the AF Gai 


control, and to the AVC circuit. 
AUTOMATIC VOLUME CONTROL 


Audio voltage is coupled to diodes D120 and 
D121 through resistor R128 and cavacitor C128 
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The diodes and capacitor C129 form a voltage 


doubler, producing a negative DC voltage pro-. 


portional “to the signal strength, Full AVC volt- 
age is applied to the grid of receiver RF ampli- 


fier V8A to prevent “overloading by strong re- 
ceived signals. 


Capacitor C129 in the AVC circuit charges 
quickly to furnish a fast AVC response time, 
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while the charging of larger capacitor C88 gives 
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asilow AVC release time, Resistors R80, Rizz, 


R123, and R124, with capacitor C123, divide 


7 “ rateea ae | 
ihe AVC voltage applied to V9 and Vi2A and 


provide decoupling, To pLovade delayed AVC, 


resistor R123 is returned to the cathode of Vi2B 


rather than to ground, This balances the AVC 
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udio Signals from ViZA are fed to 
the speaker socket through output transformer 
oe | 
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T4, To provide maximum intelligibility, the fre- 


quency response of the Gurpus stage is limited 


to the voice fre equency range by a sh iarp-cutoff, 
fore) 


high frequency, degenerative feedback loop, Gat 


i 4197 + 
frequencies across RFC120 causes its 


pedance to rise. The high frequencies are scthug 


returned out-of-phase to the grid of V12B. 


This signal cancels out the incoming high fre- 


quency audio and noise sionals at the erid of 


See nates, EN RRR EAVES Sapam UD Ea OL 


V12B. Capacitor C120 is a lowfrequency bypass 


to ground. and capacitor C127 serves as 2 
ho Br eenny 


parasitic oscillation suppressor, 


CARRIER OSCILLATOR 


Carrier oscillator V11B supplies an RF signal to 
the balanced modulator, and a heterodyning sig- 
nal to product detector V11A. Tube V11B isa 
Colpitts type oscillator. Crystal Y1 determines 
the operating frequency to accurately maintain 
the proper frequency relationship with the crystal 
filter bandpass frequencies, Capacitors C117 and 
C118 provide feedback to maintain oscillation, 
The output is taken from the junction of ca- 
pacitors C115 and C116, 


VFO 


Variable frequency oscillator V13 is also a 
Colpitts type oscillator, which operates at low 
frequencies for maximum stability, Coil L5 pro- 
vides the necessary inductance, while capacitors 
C132, C133, and C134 form a divider for oscil- 
lator feedback and output connections, C130 isa 


negative temperature coefficient capacitor for 
temperature correction, The oscillator output 
is taken from the junction of capacitors C133 
and Ci34, and is applied to cathode follower 
vi14, The harmonics are suppressed by ca- 
pacitor Ci3$4, The signal output from Vi4 is 
connected to receiver mixer V8B through ca- 
pacitor Ci42, and to transmitter mixer V4 
through a filter circuit comprised of choke 
RFC140, and capacitors Ci40 and Cidi. The 
filter circuit Separates the VFO frequencies 
from the IF and RF signals also present at 
this point, thus stopping adie leakthrough 
ll 
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which would cause 


IF stages, 
ACCESSORY CRYSTAL CALIBRATOR 


The accessory plug-in crystal calibrator is 
turned on by pulling out the knob of the AF 


pesssls aes Va wast fan 


Gain control, The calibrator filament circuit 
is grounded internally to the calibrator chassis, 
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For this reason, the calibrator chassis must 
not be grounded to the transceiver chassis, 
Resistor. R6 is the calibrator plate current 
return; resistor R5 drops the calibrator fila. 


ment voltage to 6 volts. ~~ 


FILAMENTS 


The filament wiring of the Transceiver is aser- 
ies-paraliel arrangement that baiances the fila- 
ment voltage without wasting power in dropping 
resistors, This filament arrangement allows the 
use of both 6 volt and 12 volt filament tubes in 
the Transceiver design, The filaments of RF 
power amplifiers V6 and V7 are isolated by 
choke RFC60 to prevent RF energy from getting 
to the other tube filaments, 


POWER SUPPLY 


Operating voltages for the Transceiver are pro- 
vided by an external power supply, The power 
supply is turned on or off by aswitch on the rear 
of the Transceiver Function switch, This off-on 
switch is wired through the Transceiver power 


plug to the external power supply, 
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SERVICE INFORMATION 


SERVICE 


If, after applying the information in this manual 
and your hest efforts, you are still unable to 
obtain proper performance, it is suggested 
that you take advantage of the technical facil- 
ities which the Heath Company makes avail- 
able to its customers. 


The Technical Consultation Department is main- 
tained for your benefit, This service is available 
to you at no charge, Its primary purpose is to 
provide assistance for those who encounter 
difficulty in the construction, operation or 
maintenance of HEATHKIT equipment, It is not 
intended, and is not equipped to function as a 
general source of technical information involving 
kit modifications nor anything other than the 
normal and specified performance of HEATHKIT 
equipment, 


Although the Technical Consultants are familiar 
with all details of this kit, the effectiveness of 
their advice will depend entirely upon the amount 
and the accuracy of the information furnished by 
you, In a sense, YOU MUST QUALIFY for GOOD 
technicai advice by heiping the consuitants to 
help you, Please use this outline: 


1. Before writing, fully investigate each of the 
hints and suggestions listed in this manual 
under In Case Of Difficulty, Possibly it 


Will not be hecessary to wr ite, 


9 When writin clearly descri sh. =~ wad. 

ae Wheel Writing, vic ae UCSULING the nature 
of the trouble and mention all associated 
equipment, Specifical ally report operating 


procedures, switch positions, connections 


ta othoar unita and anythine apes that micht 
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help to isolate the cause of trouble, 


3. Report fully on the results obtained when 


2 testing the unit initially and when following 
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the suggestions under In Case Of Dif- 


ficulty, Be as specific as possible and 


include voltage readings iftest equipment is 
available, 
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date of the kit assembly manual, 


bottom of Page 1.) 


5, Print or type your name and address, 
preferably in two places on the letter, 


With the preceding information, the consultant 
will know exactly what kit you have, what you 
would like it to do for you and the difficulty you 
wish to correct, The date of purchase tells him 
whether or not engineering changes have been 
made since it was shipped to you, He will know 
what you have done in an effort to locate the 
cause of trouble and, thereby, avoid repeti- 
tious suggestions, In short, he will devote full 
time to the problem at hand, and through his 
familiarity with the kit, plus your accurate 
report, he will be able to give you a complete 
and helpful answer. If replacement parts are 
required, they will be shipped to you, subject 
to the terms of the Warranty. 


The Factory Service facilities are also available 
to you, in case you are not familiar enough with 
electronics to provide our consultants with suf- 
ficient information on which to base a diagnosis 
of your difficulty, or in the event that you pre- 
fer to have the difficulty corrected in this man- 
ner, You may return the completed equipment 
to the Heath Company for inspection and neces- 
sary repairs and adjustments, You will be 
charged a minimal service fee, plus the price 
of any additional parts or material required, 
However, if the completed kit is returned within 
the Warranty period, parts charges will be 
governed by the terms of the Warranty. State 
the date of purchase, if possible, 


Local Service by Authorized HEATHKIT Serv- 
ice Centers is aiso available in Some areas and 
often will be your fastest, most efficient method 
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of obtaining service for your HEATHKIT equip- 
ment, Although charges for local Service are 
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or directly from Heath Company; however, it 
will necessary that you verify the purchase 
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Under the conditions specified in the Warranty, 
replacement parts are supplied without charge; 
however, if the Service Center assists you in 
locating a defective part (or parts) in your 
kit, or installs a replacement part for you, 
you may be charged for this service, 


HEATHKIT equipment purchased locally and 
returned to Heath Company for service must be 
accompanied by your copy of the dated sales 
receipt from your authorized HEATHKIT deal- 
er in order to be eligible for parts replacement 
under the terms of the Warranty, 


THIS SERVICE POLICY APPLIES ONLY TO 
COMPLETED EQUIPMENT CONSTRUCTED IN 
ACCORDANCE WITH THE INSTRUCTIONS AS 
STATED IN THE MANUAL. Equipment that has 
been modified in design will not be accepted 
for repair, If there is evidence of acid cure 
solder or paste fluxes, the equipment will be 


aod NAM «=. 
returned wud repair ed, 


Daw Fanfare ating weegasdias ane on ALLS on be pa) 
ful ALLLUE LILALLUII LCRal uy HLUULLIU acliull UL 
HEATHKIT equipment for special applications, 
t+ aa Path edeeat atad that oN. mafan ¢n aves Ame 
at an pupsesteu Ullae you £ocacli tw anuy Vilic 
or more of the many publi ications that are avail- 
ahln on 311 nhaacea of olant ronics Thaw aan ha 
AvevV Vil bd MEAMDU I YVR VAULT ULIZUD, ancy Van vo 
obtained at or through your local library, as 
well as at most electronic equipmen rcs 


t+ attr 

16 RLY, 
Although the Heath Company sincerely welcomes 
all comments and suggestions it wo : 
possible to design, test, evaluate 


responsibility for mnonoséd et 
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posed circuit changes for 
special purposes, Therefore, such modifications 
must be made at the disevetion of the kit builder, 


using information available from sources other 
than the Heath Company. 


Material supplied with HEATHKIT products 
has been carefully selected to meet design re- 
quirements and ordinarily will fulfill its function 
without difficulty. Occasionally, improper op- 
eration can be traced to a faulty component, 
Should inspection reveal the necessity for re- 
placement, write to the Heath Company and 
supply all of the following information, 


A. Thoroughly identify the part in question by 
using the part number and descriptionfound 
in the manual Parts List, 


B. Identify the type and model number of kit 
in which it is used, 


C. Mention date of purchase, 


D. Describe the nature of defect or reason for 
requesting replacement, 


The Heath Company will promptly supply the 
necessary replacement, PLEASE DO NOT RE- 
TURN THE ORIGINAL COMPONENT UNTIL 
SPECIFICALLY REQUESTED TO DO SO. Do 
not dismantle the component in question as 
this will void the guarantee, This replace- 
ment policy does not cover the free replace- 
ment of. parts that may have been broken or 
damaged through careiessness on the part of 
the kit builder. 


SHIPPING INSTRUCTIONS 


In the event that your instrument must be re- 


turned for service, these instr uctions should ve 
carefully followed, 


WARNING: Before returning the Transceiver for 
service, insiaii aii tubes. if used, the crysitai 
calibrator must be removed and wrapped sep- 
araiely, Mount the chassis in the cabinet using 
all screws, 


Wrap the equipment in heavy paper, exercising 
care to prevent damage, Place the wrapped 
equipment in a stout carton of such size that 
at least three inches of shredded paper, ex- 
celsior, or other resilient packing material 
can be placed between all sides of the wrapped 
equipment and the carton, Close and seal the 
carton with gummed paper tape, or alternately, 
tie securely with stout cord, Clearly print the 
address on the carton as follows: 


To: HEATH COMPANY . 
Benton Harbor, Michigan 


ATTACH A LETTER TO THE OUTSIDE OF THE 
CARTON BEARING YOUR NAME, COMPLETE 
ADDRESS, DATE OF PURCHASE, AND ABRIEF 
DESCRIPTION OF THE DIFFICULT YENCOUN- 
TERED. Also, include your name and return 
address on the outside of the carton, Preferably 
affix one or more "Fragile" or ''Handle With 
Care" labels to the carton, or otherwise so mark 
with a crayon of bright color, Ship by insured 
parcel post or prepaid express; note that a 
carrier cannot be held responsible for damage in 
transit if, in HIS OPINION, the articie is in- 
adequately packed for shipment, 
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